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ELECTROLYSIS BY TROLLEY CURRENTS. 

In this issue we print the second part of Mr. W. Stuart-Smith’s 
paper, based upon his recent experimental investigation at San 
Francisco on the distribution of the ground return flow of trolley 
currents. The investigation of the writer is the most extensive yet 
undertaken, as may be judged from the fact that between 500 and 
600 excavations to uncover piping were made. As will be seen, it 
was found that some of the methods heretofure employed in sim- 
ilar work were far from giving true indications—for example, the 
one in which entire reliance was placed on voltmeter readings, 
whose manifest incorrectness, it may be remarked, was pointed out by 
Kennelly inthe discussion of Mr. I. H. Farnham’s Institute paper 
last year. The gas and water companies of San Francisco deserve 
much credit for furnishing the funds necessary to carry out this 
very extensive investigation, the result of which promises to finally 
establish several points of much importance. 


ARMATURE REACTION. 

The paper read by Prof. H. J. Ryan last week before the Amer- 
ican Institute of Electrical Engineers on ‘‘A Method of Preventing 
Armature Reaction,’’ resulted in the expression of a considerable 
difference of opinion as to the necessity of any special device for 
suppressing sparking. ‘There seems to us to be considerable reason 
for the.claim that such a device is superfluous as far as the sup- 
pression of sparking is concerned, as we are not aware that any 
difficulty has been experienced in producing dynamos of any size 
free of this trouble. A valuable point of the method discovered, 
however, is in the better regulating properties which it gives to a 
machine. The brushes may be moved without sparking, so as to 
over or under compound at will for large percentages. While the 
heating limit in present machines is reached before the armature 
reaction becomes great enough to be taken into account, it may 
happen, as remarked by Mr. Kennelly, that means of ventilation 
may be devised to change this relation, in which case the method 
of Prof. Ryan will find a field of usefulness, and even at present 
there are probably special cases in which its employment would be 
advantageous, if not entirely necessary. 


IMPORTANT IF TRUE. 

For some days past a rumor has been in circulation to the effect 
that the General Electric and Westinghouse interests have been 
negotiating with a view to an agreement ending the present expen- 
sive patent litigation between the two companies. That such a 
negotiation is now under way we believe to be true, and at this 
writing it seems probable that an agreemnt will be arrived at. 
Whether the understanding will go beyond a modus vivendi with 
respect to patents alone, or include an amicable arrangement as to 
prices, can only be surmised at present, but it is improbable that its 
scope will extend to any general combination of interests. The case 
seems to be rather similar to that of the Westinghouse and Thomson- 
Houston companies some years ago; the latter had entered into an 
arrangement with the Sawyer-Man Company in regard to the manu- 
facture and sale of incandescent lamps, which was continued when 
that company was merged in the Westinghouse interests notwith- 
standing the competition between the two rivals in other directions. 
As concerns the electrical industry at large, there can be no doubt 
of the wisdom of a course which will not only cut off enormous 
expenses for litigation, but give a great impetus to electrical develop- 
ment by removing from the minds of purchasers the fear of trouble 
from infringement suits. As to the effect on outside manufacturers, 
nothing can, of course, be known until the agreement, if com- 
pleted, is divulged. Inthe meantime, we think it safe to assume 
that the unfortunate experience of the General Electric Company in 
its attempt to ride rough-shod ove: smaller concerns, and the con- 
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summate business acumen displayed in recent years by the Westing- 
house management, both give assurance that no undue alarm need 
be felt on this score. 

ELECTRICITY DIRECT FROM COAL, 

We print elsewhere a translation of a comment in a German con- 
temporary on a statement recently made in these columns in regard 
to the saving that would result if electricity could be obtained direct 
from coal instead of, as at present, through a secondary transforma- 
tion with the consequent losses. The deduction made by us was 
based upon the cost per unit of energy produced of the generating 
plant, as well as the depreciation, remaining the same as at present. 
Since the case is a purely supposititious one, any assumption in 
regard to the cost of apparatus is wholly hypothetical, and the one 
criticised is no more so than that substituted hy the writer in our 
contemporary. The basis of the latter is that the cost per unit 
of generating machinery, the depreciation, etc., in the unknown 
system will be less than that of the same factors in the present 
system; that is, the cost decreasing with the increase of the efficiency 
of transformation of the energy of coal into electricity, according to 
a rate determined by considerations that may be absent from the 
‘*coming system.’’ The futility of this method of comparison would 
be shown if on the basis of the steam generation of electricity, the 
cost of generation by water power were calculated according to 
the manner proposed for the unknown system. In order that the 
cost of generating electricity direct from fuel with a high percent- 
age of efficiency may notably decrease the price of electric energy, 
the cost of the generating apparatus, the depreciation and other 
factors entering will have to be considerably less per unit than at 
present. Until it can be shown that this necessarily follows, no 
claim can be accepted that such a system will produce any great 
saving. We do not see that the remarks in regard to cheapening 
through a greater output apply. Unless the unit cost is appreciably 
less, there will be no cause to increase the output. 


THE BATE REFRIGERATING DECISION. 

Owing tothe vast amount of misinformation contained in the 
newspaper interpretations of the recent decision of the United States 
Supreme Court in the Bate refrigerating case, and, in scarcely a less 
degree, to the editorial remarks of some of our electrical contem- 





poraries on the same subject, a very considerable misunderstanding 
exists in electrical circles in regard to the real significance of the 
decision. It is somewhat singular how the importance of this case 
has been magnified, and the unwarranted conclusions that have 
been based upon its final settlement. The Bate case, in short, may 
be considered as little more than a ‘‘bunco’’ game played upon 
credulous clients by their legal advisers, and the decision of the 
court has had absolutely no effect upon any patent whatever, 
either in the past, present or future. Section 4,887 of the revised 
statutes declares that a domestic patent expires with a foreign patent 
on the same invention if the date of the latter is prior to the dute 
of issue of the domestic patent, and the attempt to substitute 
application for issue was so devoid of reason that it never had an 
iota of chance of favorable consideration by the Supreme Court, as 
was indicated by the unanimity of the lower courts in rejecting it, 
and by the fact that the case was only carried to the Supreme Court 
ten years or more after it could have been brought before it on 
appeal. The Supreme Court merely decided that the law must 
remain as it is, and since the pendency of the Bate case could not 
affect the action of that law, no patents were at any time affected. 
A statement, therefore, of the effect of the Bate case is that it 
affected nothing whatever—the decision merely registering the fail- 
ure of an attempt to change existing law. The Edison telephone 
patents and the Edison lamp patent, for example, which expired in 
1892 and 1894, respectively, were no less null before the decision 
than after it. The Bate case may, however, have an evil after effect 
through having taught that the public can be so easily bamboozled 
in legal matters, and, therefore, encourage owners of patents to get 
the benefit of a practical prolongation of the life ot the same for a 
considerable period, by keeping in court a claim that their life still 
continues, no matter how absurd the grounds upon which the 
claim may be based. 
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MATHEMATICS AND PHYSICS. 

It isa matter of common notoriety that of al] the instruction 
received at colleges and technical schools that relating to mathe- 
matics is least permanent of retention. We doubt if, five years 
after graduation, there is one graduate in five able to follow with 
profit a mathematical demonstration which, when he was a junior 
or senior at school, would have presented no difficulty whatever. 
The reason for this unsatisfactory state of affairs we believe to lie 
largely in the present method of teaching mathematics in a separate 
course and with no direct reference to the manner in which it is to 
be applied by the student in that branch of science which he may 
have selected as the basis of his life work. The teaching of mathe- 
matics as a separate course has a tendency to train the mind of a 
student in a method of thought which, from its abstract nature, is 
rather that of a metaphysician than of the physicist or engineer, the 
latter dealing with physical entities whose consideration implies a 
habit of mind in which flexibility rather than rigidity is the desir- 
able quality. No less injurious is the tendency of this method to 
suppress the imaginative faculty, for the rigorousness of mathe- 
matics leaves little field for itsexercise. It may be said that this very 
quality of exactness furnishes a useful training for the mind, con- 
straining it to form no conclusions not rigidly supported in fact; to 
this it may be answered that the study of science has the same 
effect, or that any lack in this respect is more than compensated for 
by a flexibility not possible in mathematical processes, and more in 
harmony with the workings of nature. The role of mathematics in 
the training of the engineer may be said to be two-fold; it furnishes 
a powerful aid in its character of symbolic logic to the under- 
standing of the effects of physical phenomena, and supplies a 
tool for use in the after practice of his profession. Instead, how- 
ever, of teaching its principles as mere abstractions, if imparted in 
connection with the class of phenomena whose understanding is the 
main object of the student’s education, they would receive a signifi- 
cance that would tend to indelibly impress them on the mind; 
while all of the ideas involved in a given connection would thus be 
imparted in a natural order—the instruction in one department not 
having to be fitted to that in another. The drudgery of mathe- 
matics, including its elementary processes, might be left in the 
departments of mathematics as now organized, but when it comes 
to the conceptions of rates and higher space analysis—in fact, to 
the teaching of any of the ideas which are part of the physical 
phenomena to be studied—the instruction should be given with 
direct reference to the phenomena to which the ideas apply, and not 
divorced from the associations that enable their true significance to 
be grasped by the student. We therefore believe that the professor 
of mathematical physics or electricity should be one of the faculty 
of every school in which the science of electricity or electrica! engi- 
neering is taught, and that until such a change is made in the 
constitution of these faculties the present unsatisfactory state of 
affairs referred to in our opening sentences will continue. 





An Electrically Lighted and Heated Carriage. 


Mr. Frank W. Hawley of the Cataract General Electric Company 
has had installed in his carriage an unique electrical equipment, 
consisting of a storage battery, incandescent lamps and an electric 
heater Five chloride storage cells of 150 ampere-hours capacity 
are contained in a box under the driver’s seat, which supply the 
necessary current for the lamps and heater. In the interior of 
the carriage, over the rear seat, are two 8-cp incandescent 
battery lamps, and each of the carriage lanterns contains a lamp of 
the same candle power. Beneath the front carriage seat is an elec- 
tric heater secured in a vertical position to the front of the seat box. 
This is believed to be the first time that an electric heater has been 
applied to this use, and it is the intention of Mr. Hawley to render 
tke equipment still more complete by adding a dynamo to charge the 
cells, to be mounted on the rear axle and obtain its motion from one 
of the wheels. 


Electricity Direct from Fuel. 

In the article by Mr. C. I. Reed, on page 340 of our issue of March 
16 there are two typographical errors in the chemical equation in the 
second column; there should be two molecules of water and of 
ammonium chloride, instead of one as indicated, 
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American Institute of Electrical Engineers.’ 


At the ninety-fifth meeting of the American Institute of Electrical 
Engineers, held on Wednesday evening, March 20, Prof. Harris J. 
Ryan read a paperon ‘‘A Method for Preventing Armature Reaction, ’’ 
prepared by himself and Mr. Milton E. Thompson. The paper 
described a device, the fundamental principle of which was pub- 
lished in Sibley Journal of Engineering in 1892, but which has 
recently been considerably developed. It consists, in general, in 
surrounding the armature with a stationary winding which is similar 
in its magnetic effect to the armature winding, but is so connected 
in circuit as to exert an opposite influence, thus neutralizing the 
reactive effect of the armature upon the magnetic flux furnished by 
the field magnet. iY 

The paper cited experiments made with several small machines in 
which curves were taken to show that with the extra winding in 
circuit there was absolutely no armature reaction and no sparking 
at the brushes, while the inductive efficiency of the armature wind- 
ing was not impaired. 

In the discussion following the reading of the paper, Mr. W. L. 
Bliss said that he could not see that there was any necessity for a 
device to prevent sparking or armature reaction. He had at first 
thought of using such adjunct, but an examination ot patent records 
revealed the fact that about everything was tied up so that he had 
to do without these things. Afterward he found that in actual 
practice nothing of the sort was required. Mr. Bliss mentioned a 
constant potential dynamo which he had designed for lighting rail- 
way coaches, and, being belted to the car axle, had to run at 
speeds ranging from 60 to 1,500 revolutions per minute. This 
machine, he stated, was provided with a differential field winding 
to regulate the E. M. F., and its performance was entirely satisfac- 
tory, no sparking being observed, and no shifting of brushes 
required. He thought that the addition of the device described by 
the paper gave the dynamo an excessive weight for its output, and 
mentioned a machine he had built which gave a greater output per 
pound of material. 

Mr. E. A. Merrill said that the device described in the paper 
certainly possessed the advantage of affording exceilent regulation 
by reason of eliminating armature reaction. 

Dr. Cary T. Hutchinson expressed the opinion that a device for 
curing armature reaction and suppressing sparking was superfluous 
in commercial practice, and thought it rather odd that two attempts 
are being made with this object in view—the one here described 
and that by Sayers in England. He said that the output of an 
armature is limited only by heating effects if the machine is properly 
designed, and mentioned a 30-kw machine which he knew to be 
running right along without any sparking or ill effects due to arma- 
ture reaction. 

Mr. C. S. Bradley said he had heard of machines which dia not 
spark, but had never seen one, and would go quite a distance to see 
such a machine, whereupon Dr. Hutchinson invited Mr. Bradley 
to come to his office at any time and be taken around to inspect the 
30-kw machine referred to. 

Mr. C. O. Mailloux thought that the paper had undoubted merit, 
and the experiments described were of great interest, whatever the 
practical value of the invention. He said his experience had been 
that a great trouble was the lack of ventilation in many machines, 
which limited their output, and thought that this was an inherent 
disadvantage of the machine mentioned in Prof. Ryan’s paper. 

Mr. A. E. Kennelly expressed the opinion that the question at 
issue was not the number of kilowatts per pound of material, 
the primary and essential point being the output obtainable per’ 
dollar of investment. He said that in modern practice heating does 
limit the output, and not sparking, but this does not settle the 
question at all, because if sufficient ventilation is obtained to carry 

. the heating limit beyond the sparking limit, then extra devices 
may be required to suppress the sparking. He did not think, how- 
ever, that the device here described would be entirely advantageous. 

Prof. Ryan briefly replied to some of the comments of Dr. Hutch- 
inson, and the meeting then adjourned. 

At a meeting of the Council of the Institute the same day, the 
following list of Council nominees -for offices to be filled at the 
approaching annual elections was named: 

For president, Dr. Louis Duncan, of Baltimore; for vice-presidents, 
pr. M. I. Pupin, W. F. C. Hasson and Angus S. Hibbard; for 
managers, Carl Hering, Bion J. Arnold, Charles F. Scott and Dr, 

Cary T. Hutchinson; for treasurer, George M. Phelps. 
Three vice-presidents and eight managers held over by the rules 
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as follows: Vice-presiGents, Prof. W. A. Anthony, Prof. Francis B 
Crocker and James Hamblet, of New York. Managers, Prof. Harris 
J. Ryan, Chas. Hewitt, A. E. Kennelly, J. J. Carty, W. J. Hammer, 
W. D. Weaver, Chas. S. Bradley and W. B. Vansize. 


The Commercial Aspect of the Direct Generation of Electricay 
Energy from Coal.* 


THE ELECTRICAL WORLD{ suggests the question whether the 
direct generation of electrical energy from the energy of coal can 
diminish appreciably the cost of its production, and it arrives at a 
negative conclusion. The arguments of this American journal rest 
on the well-known fact that in central stations for generating elec- 
tricity the cost of coal is only about 10 per cent. of the total cost of 
operation and amortization, and that, therefore, there would be a 
maximum gain of only 10 per cent., if this factor of 10 per cent. 
were made negligibly small by direct generation from the coal. 

But in this argument there is a false conclusion. The percentage 
value of the amortization in the cost of generation diminishes as 
the output of the installation is more completely utilized, while the 
cost of the fuel increases with it in the same proportion. The 
amortization, furthermore, will also diminish with the increase in 
size of the station, as soon as this exceeds a certain limit, as an 
installation for 100,000 hp or 500,000 hp does not cost 10 or 50 times, 
respectively, that of an installation for 10,000 hp. Meanwhile the 
direct cost for obtaining the energy always remains in the same 
increasing proportion to its production. 

If we represent with P the cost of a unit of electrical energy, p 
the cost of the corresponding amount of fuel consumed, Z the 
efficiency of the installation and g the ‘‘utilization factor’’ (load 
factor?) then 

F=apxBf(q XL). 

The function / diminishes with an increase of g and Z, and, there- 
fore, the first term increases in proportion to the second. Ata 
certain value of g and Z the first will no longer be 10 per cent., 
but will approach the value of 100 per cent. The factor p will, 
therefore, have an increasing influence on the quantity P, and the 
question then becomes of great importance, how many watt hours 
we can get from one kg of coal. If / were not a diminishing 
function and equal tothe product of g Z, though even the value of p 
is zero, it would have only a negligible effect on P, and the Niagara 
Falls installation in which = o would lose its importance in regard 
to economy, and the direct generation of the electrical energy from 
coal would then aiso remain without value. 

It must be taken into consideration that the function * changes 
from time to time, due to the development of this branch of engin- 
eering, and, therefore, the second term in the value of P becomes 
smaller. Owing to this continual lowering of the costs due to 
amortization, etc., the importance of f will increase, and with this 
the question of what value to give f becomes more and more 
important. 

Furthermore, the lowering of the value of # will have a still 
greater effect, in that it simplifies the construction of large installa- 
tions, and, therefore, acts directly to diminish the Second term. 
This is proved beyond question by cases in practice, as in the con- 
struction of large water power installations. The -fact that these 
have made it posssible to cheapen the production of electrical 
energy can be used as a direct argument for the importance of the 
subject of the direct production of electrical energy from coal. 


Prof. P. H. Vander Weyde. 


The death, last week, of Prof. P. H. Vander Weyde removed 
from scientific and artistic circles a personality widely known and 
closely identified with their best interests. Prof. Vander Weyde 
was born in Nymegen, Holland, 82 years ago, and was a descendant 
of the famous 14th century troubadour, Walter Vander Vogel 
Weyde. He studied at Dusseldorf, and graduated from the Royal 
Academy at Delft. In 1849 he came to New York, and later on 
graduated from the New York University Medical College. In 
1859 he was appointed professor of physics, chemistry and higher 
mathematics at the Cooper Institute, and in 1864 Girard College, 
Philadelphia, created the chair of Industrial Science expressly for him. 

Prof. Vander Weyde was a prominent member of the New York 
Electrical Society, a prolific scientific writer, and had considerable 
standing as a musician and painter. He was organist for 20 years 
at the First Dutch Reformed Church, Brooklyn, and was a composer 
of decided merit. 


* Translated from the Zeitschrift fuer Elektrotechnik und Elektrochemie, Feb. 15, 
{See ELEcTRICAL WORLD, Dec, 22, 1894, page 636. 
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The Blackening of Incandescent Lamps.* 


BY G. TOLOMEI. 


The glass bulb of an incandescent lamp gradually blackens with 
usage, causing a diminution in the candle power, which may 
reach as high as 30 per cent. If we add the loss due to the disinte- 
gration of the filament, we see that the total candle power of the 
lamps may fall off as much as 50 per cent. of its initial value. 

The blackening of the ylass was attributed by Mr, Thomas to re- 
sidual mercury vapors in the inside of the lamp, and by some others 
to the platinum particles thrown off from the leading-in wires. It 
is more probable, however, that carbon is the principal cause of the 
phenomenon, as the total amount of mercury which may remain in 
the inside of the lamp bulbs must be exceedingly small. 

According to Mr. Sawyer, the phenomenon should be explained 
as fc ‘ows: The inner space of the bulb always contains a very 
smali quantity of oxygen, originating either from the residual air 
or from the water vapor which remains strongly adhering to the 
glass. This oxygen, together with that occluded in the filament, 
attacks the carbon, forming a carbonic oxide, which undergoes dis- 
sociation by coming in contact with the comparatively cold glass, 
depositing carbon and leaving the oxygen free for a repetition of 
the process. As the glass blackens, and its absorbing power 
increases, the dissociation is retarded by the higher temperature 
attained by the bulb, thus accounting for the more rapid blackening 
when the lamp is new. 

The above explanation is based upon the existence of a carbonic 
oxide capable of dissociation at a low temperature, and until the 
possibility of such a phenomenon is demonstrated, Mr. Sawyer’s 
theory may hardly be admitted. It is true that the presence of 
extremely rarified gases seems to alter the chemical laws observed 
at the usual atmospheric pressure, and we should therefore expect 
that, under such peculiar conditions as are present in the inside of 
an incandescent lamp, some compound may be originated the 
existence of which would be impossible elsewhere. But it is possi- 
ble also, that incandescent carbon in a vacuum might undergo a 
sensible evaporation at a temperature far below its melting point, 
and the carbon vapor thus produced might deposit on the cool glass 
of the bulbs, 

I wished to study the question somewhat more carefully than has 
been done heretofore, and the results which I have obtained seem 
to me to be worthy of consideration. 

I examined the filament with a microscope of Reichert, and also 
one of Leiss, 850 times enlarged, and I observed that the filament 
of the new lamps presents a somewhat regularly undulated surface; 
on the contrary, the filament which has been used for some time 
has the whole surface covered with little humps, resembling, 
although very much smaller, those which appear on the carbons of 
electric arcs. It seems that such humps have been produced by 
some melted material, and have remained sticking to the surface of 
the filament after it has cooled. 

Near the point of breaking, and often somewhere else, the surface 
of the filament presents to the naked eye a different appearance 
than the rest, and appears precisely as if it had been covered with 
lampblack. The filament, observed at this point with an enlarge- 
ment of 850 diameters, appears to be furrowed by transverse cavities 
like craters, out of which rise some ramifications of lampblack, 
which have the appearance of volcanic jets. Around the breaking 
point the craters are deeper and the ramifications more frequent. 

Furthermore, by examining a blackened lamp bulb, I noticed 
that the carbon deposit is much deeper just opposite the point of 
breakage of the filament than anywhere else. This shows that the 
cause of the breaking 1s the same which produces the blackening of 
the glass, and is connected with the development of some gaseous 
substance from the carbon. Sawyer’s supposition is thus proved to 
be incorrect, for if the blackening were caused by the decomposition 
of a peculiar carbonic oxide, the surface of the filament could not 
present the appearance above described. 

My observations also disprove the doubtful hypothesis according 
to which the carbon deposition should be attributed to a kind of 
sublimation, like that obtained by Moissan with the electric arc; 
such a phenomenon, indeed, could never give rise to the ramifica- 
tions referred to. 

The microscopic examination of the glass bulb shows that it is 
covered internally with a very thin layer of lampblack, in which 
it is easy to distinguish some large: grains, irregularly distributed. 


*Translated from 1’ £lettricista (Rome), March Ist, 
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These grains are often assembled into strange shapes, and may be 
considered as true fragments thrown off from the filament, which 
have adhered to the glass. Among such fragments I have noticed 
the presence of some yellowish crystals, of very different sizes. 
Owing to the exceptional transparency of these crystals, it was 
impossible for me to measure the angles of their faces. All the 
crystals may be easily detached from the glass, and appear quite 
like those of olivine. I do not attempt to prove their identity 
with this compound, but am certain that they are formed of a sub- 
stance produced in the filament, and sublimated, owing to the high 
temperature. 

The presence of the craters observed on the surface of the fila- 
ment is thus explained, and ‘the production of the above described 
ramifications also. By the high temperature, some peculiar com- 
pounds are formed from the heterogeneous substances, a small 
amount of wkich is always mixed with the carbon in the filament 
of glow lamps. Owing to the evaporation.of these compounds, the 
filament undergoes a gradual disintegration, and some very minute 
carbon particles are gradually thrown off on tothe glass bulb. When 
the explosion from the little humps, present on the surface, is very 
violent, entire fragments are detached, and at those points where a 
detachment occurs more frequently, the filament is ‘worn away so 
that a slight vibration is sufficient to cause it to break. 

This interpretation of the phenomenon affords an explanation of 
the fact, generally observed in glow lamps, that blackening increases 
more rapidly in the first period of usage, and afterwards remains 
almost stationary. 

I have also undertaken a chemical examination of the filament 
and of the substance deposed on the bulbs; although this examina- 
tion is by no means completed, it enables me to state that something 
other than carbon leaves the filament during the life of the lamps, 
and it constitutes the principal cause of its disintegration, and of 
the consequent blackening of the bulb. When my chemical exam- 
ination is finished, I shall give the results in a later paper. 


Canal Boat Traction., 


It is said that negotiations are under way to apply the Lamb 
system of electric towage to a two-mile section of the Erie Canal, 
with a view to its adoption along the entire line of the canal if 
successful results are obtained. ‘The Lamb electric cable way, for 
which a patent was issued March 12, 1895, was described by the 
inventor in a paper read last year before the American Institute of 





LAMB’S ELECTRIC CABLE-WAY. 


Civil Engineers, and has been already tested on a large scale. AS 
shown in the accompanying illustration, it consists of a supporting 
cable from which a car is suspended carrying a motor, with a haul- 
ing cable anchored at both ends of the car, and means independent 
of the weight of the apparatus for causing the necessary tractional 
friction between the car and the hauling cable to haul the car on 
the supporting cable. 


A Deserved Rebuke. 


Under the caption of ‘‘ Yankee Ways,’’ the London Llectrical 
Review prints the following: ‘‘We suppose our American friends 
would think us ina hurry if we dared expect the World’s Fair 
exhibitors’ awards to be delivered to the winners yet awhile. 
Scarcely eighteen months have passed since the exhibition doors 
were closed, and here we have impatient British exhibitors— 
who were advised twelve months or more ago that they are 
entitled to medals and other honors—wondering when their 
awards are coming! We would advise them not to be in too great 
a hurry; they will no doubt receive their dues by the date of 
opening the great 1900 Paris Exhibition. Much is said of the 
go-ahead spirit characteristic of our trans-Atlantic friends, May we 
regard this as a specimen? ’’ 





Americans Favor the ‘Use of Teeth. 


According to Dr. S. P. Thompson, of London, not 5 per cent. of 
the dynamos in the United States have smooth armatures. 


MARCH 30, 1895. 
Microscopical Research on the Electrostatic Discharge. 


BY GEORGE T. HANCHETT. 

Some writers on physics have gone so far as to describe the appear- 
ance of the disruptive discharge. The straight line for short dis- 
tances, the forked or branched discharge for larger ones, and last 
of all, the zigzag for the maximum striking distance. 

The fact of the matter is that the eyes have a severe defect which 
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prevents us from seeing the true appearance of the discharge, 
namely, persistence of vision, and it may be added that the idea 
conveyed to the brain is by no means anything like the elaborate 
zigzags and tree-like forms which many writers are prone to 
describe. 
@ Photography, while even slower than the eye to record the appear- 
ance of the static discharge, has the faculty of remembering what 
it has seen and getting it on paper without drawing on its imagina- 
tion, and although the events of the brief phenomenon are mixed 
up on the record, they are all there, and with skill and judgment 
can be deciphered and compared. 

The writer has in a modest way endeavored to secure some photo- 
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graphic records of the static discharge, which he hopes will prove as 
interesting to others as he himself found them. 

The method of experimentation was briefly as follows: A particu- 
larly large glass slide was obtained, and on it were pasted stmps of 
tin foil, after the manner of Fig. 1. The spark of an inductorium 
was discharged across the gapa 4. One of the tin foil strips was 
connected to the microscope itself, and the other to the induction 
coil terminal. By grounding the other terminal on to the micro- 
scope the discharge was provided with a circuit, and disagreeable 
shocks from handling the screws of the instrument avoided. A 
common push button served to open and close the primary circuit 
at pleasure. The first thing that was noticed was that the tin foil 
terminals were rapidly diminished in size if the discharge was at all 
strong. This would naturally be expected, but it is interesting to note 
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that the zegative terminal is the one that wastes away most rapidly, 
the exact reverse of what occurs in the voltaic arc. The negative 
terminal is covered with purple light, and cannot be mistaken. 
This is well shown in the series of Figs. 2, 3 and 4. Fig. 2 shows 
a pair of freshly prepared terminals, no spark as yet having been 
passed. Fig. 3 shows the same terminals after a disruptive discharge 
had passed from right to left across the gap between them. The 
delicate point of the positive terminal is gone, but that of the nega- 
tive terminal has been melted into a round knob, and is much 
further contracted. It is further to be remarked that the destruction 
of the negative terminal is apparently due to heat, while that of the 
positive seems to be of a mechanical nature, the particles being 
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rather torn off than melted into a knob. This would augur that 
the luminous matter of the spark acted as the flame of a blow pipe 
and directed the most heat in the direction that it was propelled. 
The positive terminal, of course, had some heat, and as the parti- 
cles softened they were torn off by the rushing current of luminous 
matter. Fig. 4 shows precisely the same effect with the same 
terminals, except that the current was reversed. The negative 
terminal is melted away as we should expect, but the positive or 
former negative terminal is more interesting. The solid ball of 
melted tin has better resisted. the discharge, but, nevertheless, a 
fine cloud of particles has been torn away frum its lower end. 

It appears as if the positive terminal was eaten away by the tearing 
off of particles, while the negative was contracted by being melted 
together. j 

These phenomena seem to the writer most important. In his 
opinion the only way in which electricians can determine definitely 
the direction of current flow is to carefully observe the phencviena 
of reversal and all pertaining to polarity. These facts seem to show 
that the uniform assumption that current flows from positive to 
negative is not in error. 

If there is a flow of luminous matter from positive to negative it 
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must be very minute in its mechanical power. The writer arranged 
apparatus as follows: A glass thread one-half a metre long was 
rigidly supported at one end. About two-thirds of the way from 
the support were placed the terminals of a powerful inductorium, so 
that the discharge completely enveloped the glass thread. The free 
end of the glass thread was subjected to observation under a micro- 
scope, using a {-inch objective. So delicate was this apparatus 
that the slightest motion of any one in the room would throw the 
index into vibration. The inductorium and the support for the 
needle were set on separate sapports, and were damped by pads of 
cloth to avoid the vibration of the automatic circuit breaker. With 
this apparatus no deflection of the index that could be attributed to 
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the spark was observed. The experiment was varied by attaching 
a minute piece of tin foil to the thread at the place where the dis- 
charge took place, thus making the deflecting portion a conductor, 
but as far as could be seen, no deflection took place. The apparatus 
is shown in diagram in Fig. 5. 

Further than this the amount of metal torn off from the positive 
pole must be extremely small. Two pieces of tin foil as small as 
could be conveniently handled were carefully weighed and subjected 
to the discharge till the negative piece was almost melted into a 
ball. They were then reweighed and showed no change in weight. 
Unfortunately, the balance attainable was not sensitive to less than 
75 mg, and, therefore, the result is not as satisfactory as if the 
apparatus had been more delicate. 

The spectroscope reveals to us that some particles are torn off 
from both poles, for on viewing a spark passed between poles of 
different metals spectra of both metals are seen, but this gives us 
no data as to how much is lost from either one in comparison with 
that lost by its mate, and spectroscopic quantities are far beyond the 
range of our best balances. 

Of course, there could be a loss due to the oxidation of the hot 
terminals, but this could not be attributed to the static discharge. 

We must, therefore, attribute the diminished size of pole piece, 
as seen under the microscope, almost entirely to the melting of the 
metal by the heat of the discharge. The negative terminal being 
melted much more than the positive in a given time it is fair to 
assume that it is the hotter of the two. 

It is further interesting to observe that the mechanical effects of 
strong static discharges baffle the seeker after direction of flow. The 
pierced card.is burred on both sides, and the block of wood is torn 
to splinters wit'iout the slightest clew as to the direction of the blow. 

The appearance of the static discharge itself under the microscope 
presents marty interesting features, aside from its being an object of 
great beauty. Fig. 6 shows a spark viewed at a power of some 75 
diameters. The current of the primary was reduced till the minute 
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distance was little less than the maximum striking distance of the 
coil. The right-hand side is the positive. The spark at the positive 
terminal is especially noticeable from the fact that the discharges 
are tipped with white knobs. These, as seen, are yellowish red. 
A pinkish haze surrounds the spark, but stops short before it reaches 
the negative terminal. A minute examination of the discharge 
suggest the presence of fine subdivisions, but these the writer 
attributes to the fact that the spark was in a state of vibration wheu 
being photographed. The negative terminal itself is bathed in 
purple light and brilliantly tipped with a fringe of brighter light. 
In the object itself there are scintillations of the terminal con- 
tinually coming and going, and so numerous that the terminal 
appears to be covered with brilliant spots. These the writer would 
attribute to the discharge occasionally striking the terminal 
directly in the line of vision, and not horizontally across it. The 
fact that the scintillations follow the spark in its vibration up and 
down the negative terminal seems to verify thissupposition. These 
scintillations are blurred together and do not show in the photograph. 

Fig. 7 shows the discharge with a much stronger primary current. 
The spark is now more positive, straighter and less vibrating. The 
white knobs are strongly marked, even on the lower faint discharge. 
The pinkish glow stops short before it reaches the negative terminal. 
The bright trimming of the negative terminal is enlarged, as is also 
the purple glow beyond. One thing of interest is the bright dot 
beyond the negative crescent. It is one of the scintillating spots 
spoken of in Fig. 6, but occurred so frequently in that identical spot 
that it was recorded on the plate. If the writer's theory is correct 
the spark, or, more probably, a portion of it, must have frequently 
passed beyond the nearer terminal and turned sharply, striking end 
on at that point. One other thing of interest is that the knob on 
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the positive pole is not in direct line with the spark, but a little 
above it, while a smaller knob in direct line seems more properly 
to belong to the discharge. In the writer’s opinion these knobs 
are simply hot portions of the terminal, and the upper knob might 
owe its brightness to the fact that it was a small, almost isolated 
piece of metal, and, therefore, the heat was not rapidly conducted 
away by the terminal proper. These isolated knobs appear dark on 
the positive terminal when viewed in a light field, and remain for a 
few instants and then melt into the terminal itself. 

Fig. 8 shows the positive terminal of the same discharge with a 
condenser shunted across the secondary terminals of the coil. It is 
a heavy blur, and the only thing noticeable is the white knob. 

An interesting feature is the viewing of the sparks of Figs. 7 and 
8 through dark glass. It was found that the spark of Fig. 7 was 
drawn down to a fine line, while it is quite impossible to so draw 
down the spark of Fig. 8. The spark of Fig. 7 is the simple dis- 
chargevof the coil, and we know it to be a unidirectional pulsating 
discharge. The spark of the Leyden jar is one involving oscilla- 
tions, and many hundreds of them take place in the brief interval 
of the spark. It may be, then, that this rapidly reversing discharge 
is a bunch of lines blurred together by the camera and by the 
persistence of vision, and not a hazy glow around a single line of 
discharge. The hazy glow can be removed by smoked glass. The 
bundle of bright lines could not be sensibly diminished in diameter 
by such means. The ozone of the electric discharge is generated 
most copiously at the negative terminal. To prove this the writer 
devised the following experiment. A pool of a mixture of starch 
and potassium iodide -was spread upon paper and the sparks from 
both terminals of the inductorium allowed to discharge therein. 
That opposite the positive terminal blackened the mixture the most 
in a given time. This seems contradictory, but it must be remem- 
berei that the starch itself is the negative terminal. The spark 
from the other terminal blackens some, but not so abundantly. The 
mixture acts by the ozone liberating free iodine, which colors the 
starch. That this is not electrolytic action may be proven by 
mmersing both terminals in the pool of prepared starch, instead of 
allowing them to discharge into it. The current will be found ‘oo 
feeble to electrolyze the mixture. Moreover, in the electrolysis of 
this mixture it is the positive terminal that blackens. 

Fig. 9 shows the positive end of the discharge when it was striking 
over one-half an inch. It is easy tosee that it was in rapid motion 
striking in every direction. The absence of the white button or 
knob is to be noted. This, together with the fact that the terminal 
is much less melted than when the same discharge is allowed to 
strike at short distance, shows that there is much less heat gener- 
ated at the source of the discharge when the latter is striking its 
maximum. 

Fig. 10 is the same terminal, but with the discharge reversed in 
direction. - This photograph is very deceptive. The spark was dodg- 
ing about and was recorded in many different positions. As we 
should expect, the negative pole 1s very much cooler than with the 
shorter spark of greater volume. The dark band just back of the 
terminal is very misleading. It would lead one to think that the 
pinkish glow surrounding the spark had over-traveled the negative 
terminal and then stopped short. Such is not the case. The band 
is due to a narrow neck on the terminal, the true gap between pink 
and purple being masked by the vibrating spark. 

It is interesting to note that as the terminals are approached the 
blue discharge lines thin down, and the pink haze brightens and 
assumes the form of a brush, the line of demarcation between the 
brush and the negative purple being a wide band of black, and very 
strongly marked. As the terminals approach this pink brush con- 
tracts and brightens, a single blue line of discharge being all that 
actually crosses. When approached to within ,;),) of an inch or 
less the brush contracts into a brilliant yellow spark, and the next 
instant the light goes out as the two terminals touch each other. 
To the writer this black band appears closely akin to the str’ of 
the Giessler tube. 


7 


Best Protection Against Lightning. 


According to a recent lecture of Prof. Schuster, of London, the 
safest course for a human being in a thunderstorm is to get tl or- 
oughly wet. Benjamin Franklin remarked that he cold kill a 
rat when dry by means of an electric discharge, but never when itis 
wet, 
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Action of a Single-Phase Synchronous Motor.* 


BY FREDERICK BEDELL AND HARRIS J. RYAN. 


The phase relations of the different variable quantities in any 
alternating current problem are of paramount importance, and have 
often been the subject of investigation in the study of the action of 
the transformer. The writers of this paper have recently had occa- 
sion to study the synchronous motor with particular reference to 
these phase relations, and to compare polar diagrams representing 
the action of the motor, constructed from a priori reasoning, with 
similar diagrams obtained by experiment. The complete discussion 
of the action of a synchronous motor which follows, is thus verified 
by experiment. Preliminary reports on portion of this work have 
already been published. The polar diagrams here given, constructed 
from experimental data, are now published for the first time. We 
are indebted to Mr. C. E. Hewitt and Mr. J. Lyman for assistance 
in conducting this investigation. 

Although any alternating current generator will operate as a 
synchronous motor, it is not true that they will all thus operate 
equally well. The old smooth bodied armature alternator, with 
‘‘pancake’’ armature coils, made a very poor synchronous motor, 
while the modern alternator, with ‘‘T-toothed’’ armature, fitted 
with machine-wound armature coils, has been found to give excel- 
lent results when run as a synchronous motor. This improved per- 
formance of the alternator as a synchronous motor is due to the 
increased self-induction of the armature and to the useful effects of 
the armature current on its own field. When the current developed 
by a generator isin unison with the generated E.M.F., such current 
exerts very little effect upon the field—neither strengthening nor 
weakening it. When the current lags kehind the E.M.F. of the 
generator, the artiatufe reaction effect that it produces upon the 
field is such as to weaken the field, and thus to diminish the E. M.F. 
produced by the generator. The reverse of this action occurs when 
the generator furnishes a current that is in advance of its E.M.F. 
This is shown to be true in the experiments which follow by the 
gradually increasing values of generator E.M.F. (given in the tabu- 
lar data in the latter part of this paper) as the current, which at 
first lags behind the generator E.M.F., is brought into phase with 
it and finally into a position of advance. Precisely the same arma- 
ture reactive effects on the field occur in a synchronous motor. 
There is this exception, however, that the motor E M.F. is counter 
to that of the generator, so that what is a lagging current for the 
generator is an advance current for the motor, and the current that 
is in advance of the generator E.M.F. lags behind the counter E. 
M.F,. generated by the motor. The current that strengthens the 
Kield of the generator will thus weaken the field of the motor, and 
vice versa, as will be explained later. 

The speed, as is well understood, depends oniy on the periodicity 
produced by the generator and the number of poles of the motor. 
Neither variation of the E.M.F. impressed at the terminals of a 
synchronous motor, nor variation of its field excitation, will change 
tue resulting speed so long as the motor operates at all. The arma- 
ture circuits of the motor, generator and line always possess some 
self-induction. When, therefore, the generator pressure is higher 
than that of the motor at the moment when synchronism is obtained, 
and the machines are connected, a current will pass between the 
machines that will lag, because of the self-induction, behind the 
generator E.M.F., and will be in advance of that of the motor 
pressure. This current, as was just pointed out, will weaken the 
field of the generator and lower the E.M.F. that it generates; it 
will strengthen the field of the motor, and in proportion will raise 
its counter E.M.F. The result, therefore, is to equalize the devel- 
oped pressures of generator and motor, and thus prevent a further 
increase of current. Such a current will have a larger component in 
unison with the generator pressure than with that of the motor, 
depending on the proportion of the electrical energy transformed 
into mechanical energy. 

The diagram, Fig. 1, illustrates the action of a synchronous motor 
that develops a motor pressure £’, equal to the generator pressure 
£. In this, and in all the diagrams following, positive rotation is 
counter-clockwise. In the case of Fig. 1, the circuits are assumed 
to have no self-induction, but to have the usual resistance. At the 
instant that synchronism is obtained and the connection of the 
motor completed, there can be no current established through the 
motor, and, therefore, no power developed. The motor will lag in 
rotative speed at once to some such position as d, where the resultant 
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of the motor and generator pressures is ac or Z’’. Since there is 
no self-induction in the circuit, the resulting current / is in unison 
with #’. Such a current has component values in unison with the 
generator and motor pressures that are equal. No power can, there- 
fore, be developed, and the motor would promptly come to a stand- 
still. 

The conditions represented by Fig. 2 are, that the generator 
pressure is greater than the motor pressure, and that the circuits 
possess resistance but no self-induction. At the moment that the 
motor is synchronized and connected, a current will be established 
that is in unison with the generator pressure and opposite to that 
developed by the motor. The developed power that thus results is, 
in general, more than sufficient to keep the motor running light at 
synchronism. The speed position of the armature is, therefore, 
advanced toa point d. Here is obtained a resultant E.M.F., £7’, 
that, since there is no self-induction, establishes a current which is 
in unison with the resultant E.M.F., £’’. The component ae along 
— is here greater than the component a/ in the direction of the 
motor E.M.F., £’. A balance occurs at that point where the power 
developed is just sufficient to keep up the synchronous speed of the 
motor armature, and no further acceleration takes place. On load- 
ing down the motor its armature position is retarded. The maxi- 
mum load that the motor will stand is that at which the product of 
the motor pressure into the component of the current that is in 
unison with it is a maximum. This the diagram plainly indicates 
to be at the point of true synchronism. When this point is reached 
an increase in the load will further retard the armature, and the 
above product will again diminish; the motor, being overloaded, 
will come quickly to rest. 

In Fig. 3, and £’ are equal, the armature and line circuits have 
no appreciable resistance, and self-induction is present. At the 
instant of synchronism and connection of the motor to the generator 
circuit no current will be established through the motor, because the 
generator and counter E.M.Fs. are equal. The motor armature will 
lag to a point where the resultant pressure is £’’. £’’ will establish 
a current /, one-quarter of a period behind itself. Such a current 
will have a large component that is negative with respect to the 
motor pressure and in unison with that of the generator. An early 
point is reached at which the motor will do good work. Later on 
a maximum component of this current, that is opposite to the motor 
pressure, will be found, beyond which the motor will lose syn- 
chronism. 

In Fig. 4, the generator E.M.F. £ is greater thau the motor 
EM.F. £’. The circuits possess self-induction, but no resistance. 
At the instant that the motor is synchronized and connected, the 
resultant pressure, £’’, is the algebraic difference between Z and 
E’. Inasmuch as the circuit possesses self-induction with no resist- 
ance, £’ will establish a current through the motor at right angles 
to itself and the motor and generator pressures. From such a cur- 
rent no power can result. The armature will lag to a later position, 
where the conditions are found to be practically the same as those 
discussed in connection with Fig. 3. 

In Fig. 5, E equals Z’, and resistance and self-induction are both 
present in the circuits. Since and /’ are equal, no work can be 
done until the armature lags to some position, d, where the re- 
sultant E.M.F. is 2’. 

When the E.M.F., resistance, self-induction and periodicity of 
a circuit are known, the impedance is known, and the current 
becomes known from the relation 

Resultant E. M.F. 


Current = 
Impedance 


The phase position of the current is determined by the relation 
between the resistance and the reactance of the circuit. The pro- 
jection of / upon £’ is a quantity that is proportional to the devel- 
oped mechanical power. This projection, as in all other cases, at a 
certain position attains a maximum beyond which the motor will 
come to rest. 

In the next diagram, Fig. 6, / is greater than /”’, and self- 
induction and resistance are present. In general, the position of the 
armature at no load will be in advance of the normal position of 
synchronism, the position of advance being limited, as in the simi- 
lar cases cited above, and which the figure fully illustrates. 

In practice, the relations of the magnitudes of # and £’” are 
determined by the field excitation and the currents that are estab- 
lished through the motor. Armatures that develop powerful reactive 
effects upon their fields in action equalize the motor and generator 
pressures,fand such armatures must necessarily possess considerable 
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self-induction. ‘These are the requirements for suitable working, as 
indicated by the above analysis. 

It is well to suggest, also, that the amount of the mass of the 
revolving parts of a synchronous motor has an additional effect upon 
the stable operating conditions. During every complete period, 
there are two short intervals, throughout which the motor, in 
general, must act as a generator and give back a small amount of 
power to the generator. The unly source of this power is the fly- 
wheel property of the revolving parts of the motor. Multiphase 
motors are independent of this fly-wheel effect, because at no instant 
does the motor do work on the generator, while on the other hand, 
the amount of;mechanical energy developed is practically uniform. 

Two small Westinghouse alternators, of the same size and shape, 
designed to supply ten incandescent lamps, were used as generator 
and motor. Before being thrown into direct connectfon with the 
generator, the motor was brought o speed by means of a direct 
current starting motor, to which it was belted. A half horse power 
Edison machine was used for this purpose. Whensynchronism was 
reached, the direct current supplying this starting motor was broken 
at the instant that the alternate current motor was connected to 
the generator. The magnetization curve for the alternate current 
motor was found to be practically a straight line. The stability of 
a synchronous motor depends largely upon the field excitation and 
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rent between 2.2 and 3 amperes. With the weak field excitation, a 
large current was consumed by the motor, while with the strong 
excitation current, a much smaller current was taken by the motor. 
This may be attributed to the phase position which the current 
takes in the two cases, with reference to the phase position of the 
impressed E.M.F., as is shown by the polar diagrams for such cases, 

It was found that by gradually increasing the self-induction in 
the armature circuit, the two parts of the curve 8 and B’ were 
brought together. The self-induction was increased by inserting 
in the coil an iron core consisting of a bundle of iron wire. Ata 
certain position of this core the self-induction of the armature cir- 
cuit was such that the motor consumed a much smaller current than 
at any time before, ran with great stability, and through a wide 
range of field excitation, as shown by curve C, Fig. 10, which will 
be discussed later. The final run was made under these conditions. 

The coefficient of self-induction of the motor armature was found 
to be .32 millihenry, and that of the induction coil with the iron 
core, 1.68 millihenrys. The total self-induction was, therefore, 0.002 
henry. The total ohmic resistance of the armature circuit and 
connections measured 0.31 ohm. The self-induction of the arma- 
ture was measured for different field excitations and for different 
currents, the mear of all the values obtained being averaged and 
taken as constant. The excitation of the field seemed to make no 
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the amount of the self-induction in the armature circuit. With 
no added self-induction in the armature circuit the motor in the 
present case was found to be quite unstable. Curve 4, Fig. 8, 
shows the relation between the current flowing through the motor 
and generator armatures and the exciting current of the motor field, 
wheu no added self-induction was in the armature circuit. The 
motor was driving the small Edison machine on open circuit as a 
light load. The generator field excitation was kept constant at 3.5 
amperes; the speed was 2,080 revolutions per minute. The extreme 
range through which the motor could be kept in synchronism was 
from a motor field current of from 1.5 to 3.3 amperes. With a motor 
field excitation of 3 amperes, the armature current was a minimum. 
The operation under these conditions, however, was quite unstable, 
and a light load would throw the motor out of synchronism, and 
thus cause it to stop. 

The stability was increased by the addition of self-induction to 
the armature circuit, and for this purpose a coil without iron was 
employed. Curves 2 and #’, Fig. 9, show the relation between the 
motor excitation and armature current, as was shown by curve 4, 
for the preceding case without added self-induction. The motor ran 
synchronously with a field excitation varying from .6 to 2.2 amperes, 
and from 3 to 3.6 amperes, but would not run with an exciting cur- 





appreciable difference in the coefficient of self-induction of the 
armature. The resistance and self-induction of the armature circuit 
vary somewhat with the value of the current flowing, on account of 
temperature changes and the saturation of the iron, but the error 
introduced by considering these constant is small. From these 
measurements the reactance and impedance were determined. 

Throughout the following investigation, the generator was run at 
a nearly constant speed of about 2,080 revolutions per minute, and 
with a constant field excitation of 3.5 amperes. The motor was 
brought up to speed by the small Edison starting motor mentioned 
above, and thrown into circuit at the instant when its phase posi- 
tion, as indicated by the ring of light of the phase indicator, 
remained 180 degrees behind that of the generator. The small Edi- 
son machine was then driven on open circuit as a light load for the 
alternate current motor, this being the only load throughout all the 
experiments here described. The exciting current of the motor 
field was changed by increments of 0.2 ampere between the limits 
1.8 and 6 amperes. The motor and generator field currents were 
obtained from a storage battery, and were accordingly quite constant. 

The quantities required were: 

. The impressed E.M.F. (£) of the generator; 
The counter E.M.F. (£7) of the motor; 
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The resultant E.M.F. (Z£/’), which is the resultant of the 
impressed and counter E. M.Fs. ; 

The armature current (/’’’); 

The angle of lag (¢) of the current behind the resultant E.M.F. 
(£’’); and 

2 = X frequency = o = 27 x4 Xepe 

The above quantities are required in order to construct the graphi- 
cal diagrams which show the complete action of the synchronous 
motor. 

The following quantities were likewise obtained: 

Generator field current (/’). 

Motor field current (/’’). 

Disc reading, angle 9. 

The currents were measured directly by means of a Siemens 
dynamometer. The impressed E.M.F. (/) of the generator was 
obtained from a voltmeter connected to the generator brushes. The 
counter E.M.F. of the motor was taken directly from the magneti- 
zation curve for the motor, no correction being made for armature 
reactions. The disc readings indicate the lag of the armature of the 
motor behind that of the generator; these were obtained by means 
of the phase indicator, Fig. 7, described at the Philadelphia meet- 
ing of the Am. Inst. of Elect. Engrs., 1894. 

The electromotive forces £, £’ and £’’ must all bein equilibrium 
when the motor is running. The motor, when running in synchron- 
ism, will take such a phase position with respect to the generator 
that this relation is obtained. The resultant E.M.F. (£’’) is then 
just sufficient to overcome the product of the current (//’’) and the 
impedance of the armature circuit. Therefore: 

EE” = I’ X impedance. 

The E.M.F. is thus computed: The angle of lag of the current 
behind the resultant E.M.F. is 
reactance 
resistance 

The resistance and self-induction |being taken as constant, we 
have, therefore, a constant value for the angle ¢, viz.: 82.5° (the 
speed varying little during the run, and w being taken, therefore, 
as constant). 


@ = arc tan. 


(To be continued. ) 


Electrical Condition of Buried Conductors Due to Leakage 
Currents from Electric Railways.—ll. 





BY W. STUART-SMITH. 

Before beginning the tests along the San Mateo road it was known 
that the water pipes were wired to the track, and it was believed 
that the gas pipes were not. Care had been taken to wire to water 
pipes only under the belief that they would be much better con- 
ductors than the gas pipes. On this account it was expected that 
the water pipes would be generally positive to the gas along that 
road, and the gas pipes consequently safe from any corrosion. Tests 
had been made only at street crossings along the line of the Metropoli- 
tan road, and as no evidence was obtained to show that these tests 
were not sufficiently close for all purposes, the same plan was fol- 
lowed during the early stages of the test along the San Mateo road. 

When gas was found to be slightly positive to water at Harrison 
and Spear, it was thought to be due to a gas service coming very 
close to the rails with consequent passage of current to the gas 
mains sufficient to raise the potential above that of the water pipes. 
The same conclusion was arrived at when gas was found + to water 
beyond First. The tests at the corners only were continued to 
Sixth on both Harrison and Bryant, and while on Harrison nothing 
was found to show that the tests were too far apart, on Bryant the 
gas became so much positive to water in some places that it seemed 
certain the track must be wired to gas pipes in some places, espe- 
cially at Third and Fifth, with possibly a wire to both pipes at 
Fourth (and Bryant). 

The changes from one street corner to the next were very marked, 
and as the blocks in that portion of the city are very long it was 
considered essential to make tests between those originaily made 
(in order that the instructions of the gas company to determine 
every possible fact might be carried out). This was done, and the 
conditions found in the middle of the blocks differed so greatly from 
those found at the street crossings that it was determined to work 
back and test the half blocks. These tests brought to light the 


remarkable variation of potential relations between the two pipe 
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systems recorded above, and furnished data that appeared to point 
certainly to wires between track and gas pipes at more than one 
point. 

The first point noted was when testing between Fourth and Fifth 
on Bryant. An examination of the data given above will show that 
when a car passed Fourth or Fifth the gas between Fourth and Fifth 
became suddenly considerably more positive to water than it bad 
previously been, and it was supposed this could only be due toa 
wire between track and gas pipe at Fifth, and possibly one at 
Fourth. It was supposed that if when a car passed a certain point 
one of the pipes became highly + to the other, quickly falling 
again when the car passed beyond the point, it denoted a wire at 
that point in virtue of which one system of pipes was made to 
receive a heavy current, and hence have its potential raised above 
that of the other. It was assumed that if when cars passed a par- 
ticular point one pipe was always more + tothe other than when 
cars passed any other point, that point was where a wire would be 
found. A number of wired points (to water pipes) were located by 
this method, but later considerations will show that the rule is by 
no means infallibte. 

The next point of special note was found when testing in the 
middle of Stanley place between Bryant and Harrison. There it 
was found that gas was generally neutral, or but slightly + to water 
until the car reached the top of the grade and turned into Harrison 
street, when it suddenly became + to water, as noted in the data 
given above. This was entered in the test record as a sure indica- 
tion of a wire to gas pipe at that point, and it seemed to be con- 
firmed by the fact that when testing at Rincon place gas was also 
found to be + to water to a very considerable extent. A very 
peculiar circumstance, however, was the fact that when testing at 
Harrison and Stanley place, the point of supposed wiring to gas, 
the pipes were found tv be practically neutral, contrary to what 
should be expected if one of the pipes was wired. 

The fact was recognized that if the pipes came close together at 
that point (in fact, the two 4’’ mains cross each other almost in 
contact) so as to equalize the potential between them, and if 
there was a considerable drop of potential over one of the pipes, the 
condition found in the middle of the block would be easily 
explained, but with the volume of current likely to be present in 
any one branch of a large network of pipes metallically connected 
at every street crossing, it was not considered possible there could 
be a sufficient drop of potential in a short length of pipe to cause 
the variations noted. Of course, if there was a reading between 
two pipes at one point, and none at another, and both were con- 
tinuous between the two points, one must show a drop, but it was 
known that in some blocks the pipe systems were not continuous, a 
main coming toward the middle of a block, from both ends, and it 
was thought possible this might be the case in this instance. 

In one ur two places a test for drop over about 75’ of gas pipe was 
made and none found. The tests for potential relations were con- 
tinued, and changes were found to occur at such intervals that it 
was evident there must be considerable drop over short lengths of 
pipe, and further tests demonstrated the fact that everywhere along 
the line of the road, and for considerable distances in the outlying 
territory, there was a very considerable drop over short lengths of 
both pipe systems, but that it was greater in the water pipes than in 
the gas pipes. This fact being determined, it was evident that a 
new method of testing had been discovered which, taken in connec- 
tion with the methods previously employed, would not only enable 
wired points to be closely located, but also show to which system 
the wire was attached. 

If there was a wire at a certain point, and a test for potential rela- 
tion between the systems was made at that point, this test would cer- 
tainly indicate to which system the wire was attached, because even 
if the mains were crossing close together, and even lying directly 
upon each other, the heavy coatings of comparatively highly resist- 
ing rust would prevent instantaneous equalization of pressure and 
the system to which the wire was attached would momentarily have 
its potential raised above the other. It has been seen, however, that 
the test may apparently indicate the presence of a wire at some 
distance from the test point, and this wire may not exist or there 
may even be a wire to the other system at that point. 

This can be determined by the test for drop of potential, since 
such drop can everywhere be found. If there is a wire at any point 
the current entering the pipe will flow in all four directions, if the 
wire is at a street crossing, or in both directions if it is at the middle 
of a block, and consequently there will be a fall of potential in 
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either direction from a wired point. As a drop of, potential Scan 
everywhere be found the direction of current in the pipes can every- 
where be determined, and by testing in the neighborhood of a sus- 
pected wire, if the wire really exists the current will be in opposite 
directions on each side of the point; while if after passing a sus- 
pected point there is no charge of current direction it is certain 
there is no wire there. 

This new method of testing was applied at several points where 
possible gas wires were indicated with the result that it was shown 
conclusively that such wires did not exist at those points. The 
record of tests shows that in the neighborhood of Harrison and 
Stanley place the fall of potential and consequently current flow 
was always in the same direction both over water and gas pipes, 
proving that there was no wire at that point, as at first supposed. 
About 110’ down Harrison from Stanley place gas was consider- 
ably + to water as previously noted. Openings were made at both 
ends of the turn at Stanley place and Harrison, and between the 
opening at.the Harrison street end of the turn and 110’ down Har- 
rison there was a fall of 4 volt over the gas pipe and \ over the 
water, the point down Harrison being + on both pipes. This made 
gas volts + to water at the Harrison street end of the turn, and 
yet the two pipes were neutral 25’ fronr this opening at the point 
where they cross at the head of Stanley place. Similar tests down 
Stanley place showed a much greater drop over water than over gas, 
thus accounting for the fact that in the middle of Stanley place gas 
was considerably + to water. 

Tests on Bryant from Third to Sixth showed that there was no 
wire to either system except the one to water at Fourth, and the fact 
that gas was so generally and highly + to water in that region was 
due to very heavy fall of potential over the water pipes. 

On the Eighteenth street branch many peculiarities were noted, 
and of these the results obtained by testing on opposite sides of 
Castro street seemed hardest to explain. (On Castro street a cable 
road crosses the electric road.) The results found were of the most 
contradictory character and the tests for potential relations gave no 
data by which any possible explanation could be offered for the 
marvelous changes which occurred in short distances, but when the 
tests for drop of potential were applied new data was obtained by 
means of which a very simple and complete explanation could be 
offered, thus showing the great value of this method of testing when 
used in conjunction with tests for potential relations. 

The tests for potential relations cn the northeast and northwest 
corners ot Eighteenth and Castro gave the following results: 

Eighteenth and Castro, east side.—Cars ran only every twenty 
minutes on this branch, and when no car was running water was 
steadily 4 volt + to gas. When car started to come up 18th street 
water slowly became more + to gas until car was at test point, when 
it was 14% volt +. 

As car passed over the Castro street cable track the potential rela- 
tion was reversed, and with car 75’ west of test point gas was 7; + to 
water, this reading increasing to 4 -+ when car was one-half 
block above Castro; volt + held while car was moving over 
the next block and a half, after which a considerably steeper 
grade was reached, and gasrose to % + to water, this being 
the maximum value, which held for some time while the car was 
climbing steep grades. As the car receded the positive condi- 
tion of the gas slowly fell to zero, after which gas and water varied 
about volts + toeach other. This + condition slowly subsided, and 
water became steadily 3) + to gas as at first. These reversals on 
opposite sides of Castro could evidently be explained if there was a 
wire to the water pipe on the east side and one to the gas pipe on 
the west side and the electric road was not bonded across the cable 
track, the cable slot thus forming a complete metallic break in the 
ground circuit of the electric road. 

With car coming up 18th the water pipe was at first 4 — to the 
track, but this reading quickly fell, and the pipe and track became 
neutral when the car was about three blocks below Castro. Then 
the pipe became + to the track, resching a maximum of + when 
car was almost at test point (this seemed strange as the pipe was + 
to the source of its own potential ). 

As car crossed Castro street (going west) water again became 
vy — to track, and at the sametime gas and water approached a 
neutral condition, reading + to each other fora short time, then gas 
becoming steadily + to track, reading a value of \ volt, which 
held for some time as car climbed grade. This fell as car receded 
and finally track again became + to gas. At the same time that gas 
and track were changing potential relations gas and water were 
doing the sanie. 
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Eighteenth and Castro, west side.—With no car moving within 
long distance of test point, gas was steadily 4 volt + to water. 
With car coming through 18th from Guerrero gas remained 
steadily + to water as long as the car was on the east side of Castro, 
reaching a maximum value of 4 volt with car just east of Castro. As 
soon as car crossed Castro the potential relation at once changed, and 
water became 4 volt + togas. As car passed up the line this reading 
slowly fell, the pipes varied about ;4 + for a time, then gas became 
steadily 3 + to water, as at first. 

As car came up 18th toward Castro, gas was at first }; volt + to 
track and water just perceptibly + to track. As the car approached 
Castro gas became neutral to track and track became , to 3 + to 
water. As soon as car crossed Castro the track became 4% + to water 


4 
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and about %4 + to gas, these potentials slowly falling as car passed 
up the track until track became neutral to both pipes, and finally 
gas became x4 + to track, as at first. 

The reversals of potential relation between pipes on this side of 
Castro will be explained if there is a wire to the gas pipe on the 
east side of Castro and a wire to water pipe on the west side, but 
this is exactly contrary to the indications found when testing on the 
east side. It is absolutely certain that no mistake‘was made as to 
which pipes were gas and which water on either side of the street 
(Castro). 

Eighteenth street, 150’ west of Castro (same side of Castro as 
last test).—With car waiting at 18th and Guerrero the pipes 
were practically neutral (note that at last test under these conditions 
gas was j,+ to water). As car came up 18th water slowly 
and 1egularly rose in potential until as cat passed test point it was 
¥% volt + to gas. As car receded the water potential slowly fell, and 
pipes became neutral. 

The relations between pipes were perfectly regular; there was no 
reversal of relations as car crossed Castro, and in fact, no sign of the 
peculiar changes noted at each side of Castro. This makes the con- 
ditions there seem all the more peculiar. 

Nevertheless, Castro street was a critical point, for as car approached 
the east side the water potential slowly rose to 75 + to gas, quickly 
rising to % + as car crossed Castro. Tests for several blocks above 
and below Castro showed none of the peculiar changes found at 
Castro, as the potential relations between pipes were perfectly regu- 
lar, but all pointed to the cable track crossing at a critical point. 
(1t must be remembered that there is a continual grade up 18th, and 
only cars going up can have effect, as the down cars run on brakes. ) 

When these results were found, the fact that drop of potential over 
a few feet of pipe could everywhere be noted was not recognized, 
and later tests for drop of potential were made, which cleared up 
the mystery. The tests for drop of potential were made about two weeks 
after the original tests for potential relations, and before making them 
it was considered advisable to make new relation tests in order to 
be sure no mistake had originally been made. This was done, and 
the surprising fact discovered that on both sides of Castro the tests 
agreed in character, no sign of the reversals previously found existing. 
The test on west side of Castro was the same as at first, but on the east 
side the test was the exact reverse of that originally found. This 
was most surprising because the original tests were made with 
extreme care. Another test was then made 175’ east of the original 
est on the east side, and the relations were exactly in accord with 
those originally found on the east side, and exactly the reverse of 
those now found on both sides. This being the case it was certain 
that the original test was correct, and that in the interval between 
the two tests some change had taken place to throw the peculiar 
changes found on east side still further east. The reversals of poten- 
tial relation now seemed all the more remarkable because they 
occurred 1n 175’, both points being on the same side of Castro. 

The tests for drop of potential gave results as follows: From east 
side of Castro to the point 175’ east the drop over gas pipe was east 
to west, slowly increasing as car came up 18th, reaching a value 
of 4 with car near lower contact point and dropping to zy, volt 
with car at Castro. As soon as the car crossed Castro to the west 
side, contacts on gas pipe remaining as before, the drop became 
west to east % volt, slowly falling to zero as car receded. This 
current direction in the pipe is exactly the reverse of what it would 
be if there was a wire to gas pipe on the east side of Castro, proving 
conclusively that there is no such wire. Over the same length of 
water pipe on the east side of Castro the drop was xy east to west 
before the car started, 1 volt east to west with car about a block 
below Castro, 1}4 volts with car near lower contact point, and 24 
volts when car started near the east side of Castro. 

Further tests located a wire from track to water pipe about one- 
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half block on both sides of Castro, but none immediately on either 
side of Castro. 

It is now easy to give an explanation of the peculiar changes that 
occur at this point, due regard being given to the fact that the elec- 
tric track is not bonded across the cable slot, and that the ground 
circuit is thus broken. This being the case the movement of a car 
on one side of Castro street can have no effect upon the potential of 
the track on the other side except as current may pass from one side 
to the other through the water pipe. 

It will be remembered that from 175’ east of Castro to Castro there 
was a drop of from 1% to 24 volts east to west over the water, and 
buat \% volt east to west over the gas, so that whereas 175’ from 
Castro water was + to gas, yet at Castro gas was + to water. The 
currents producing these drops were largely introduced through the 
wire to water pipe located a half block below Castro, and the effect 
would extend across Castro in the pipes, making gas on the west side 
+ to water as car approached Castro, notwithstanding the fact that 
there was a wire to water and none to gas. With the car on the 
west side the current to the pipes would cease to pass to the pipes 
through the wire below Castro, as the track was not bonded across 
the slot, while the wire a half block above would pass current to the 
water pipe with the result that the water pipe would reverse poten- 
tial and become + to the gas. The direction of current with car 
on west side was the other way, and the drop was west to east, and 
since the east to west drop from 175’ below Castro to the corner was 
much greater for water than for gas, the same would be the case for 
the west to east drop, with the consequence that though water was + 
to gas just at the east side when car was on the west, yet 175’ below 
Castro gas would be + to water as was found. Thus every fact 
relating to the peculiar reversals of potential is accounted for. 
Exactly similar reasoning will account for the original readings 
found on east side of Castro by supposing that there was a highly 
resisting joint in the section of pipe spanning Castro, and the 
change found two weeks after the original test must in some man- 
ner be due to the breaking down of that resistance, so that on both 
sides of Castro the potential of the water pipes’ would be ‘practically 
the same. 

With regard to the theory that a breaking down of resistance could 
occur, some tests were made to determine whether the drop in pipes 
was due to the natural resistance of the pipes or whether artificial 
resistances at the joints were the determining causes. Many joints 
were uncovered and contact made just across them, and generally 
some drop could he noted, and in some cases it was large. Gen- 
erally it varied from jy volt to 4% volt, but in one case over one 
joint there was a drop of 1% volts, the current being simply that 
which leaked to a service passing under the track, and hence of 
siuall amount. Where several joints were tested and the drop over 
each determined, a test for Grop over the pipe including these joints 
gave a drop equal to the sum of the drops over the joints, and if 
several joints in succession gave no drop none would be found over 
the pipe including them. These tests were made both in the imme- 
diate neighborhood of wires to pipes and long distances away, and 
it was determined beyond doubt that for such volumes of current as 
are likely to be found in pipes even under the most adverse condi- 
tions, the conductivity of a line of pipes has no relation whatever 
to the section of metal in the pipes, but is entirely determined by 
the joints. The San Mateo track was wired to the water pipes 
under the impression that they would be the best conductors, but in 
this city it is certain that the joint resistance of the water pipes is 
on an average much greater than that of the gas pipes, and that the 
latter are the best conductors. This is probably due to a difference 
in the methods of preparing pipes and joints by the two companies. 

Between the region where the track is permanently + to the pipes 
and that where the pipe is permanently + to the track there will, 
of course. always be found a zoné where the potential relations 
reverse, these reversals occurring very frequently and being governed 
by the movement of the cars in the neighborhood. The limits of 
this zone will vary at different hours of the day, depending upon the 
load. In applying remedies this region of reversals will not be con- 
sidered, but a portion of it must be treated as having pipes perma- 
nently + to the track, and the other portion as having track per- 
manently + to the pipes. Outside these limits tests taken at con- 
siderable distances apart for potential relations between pipes and 
track will be sufficient, because once the region of definite relations 
has once been fairly entered, though the potential differences will 
vary greatly, yet the character of the readings may be expected to 
remain constant, nevertheless it may happen that conditions will be 
encountered that will cause a reversal of potential relations in unex- 
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pected places. The test records show several places where the pipes 
for short distanes become + to the track where the track was + 10 
pipes for long distances on both sides of these short stretches. 

These reversals depend upon local conditions and have no relation 
to the general character or controlling factors in the surrounding 
region. They may occur on the lower reaches of the road farthest 
removed from the power house. It need not be considered certain, 
however, that such places are dangerous for the pipes, but rather 
the contrary, for the conditions acting to produce such reversals will 
in themselves prevent any passage of current. These cases empha- 
size the fact that conclusions drawn from potential relations alone 
may be entirely erroneous unless due regard is given to the 
other conditions, principally the resistance between the conductors. 
Where there is a high potential difference it may happen that the 
resistance is so great that no appreciable current can pass. 

The test on the east side of Castro and 18th street showed that as 
the car came up 18th the water pipe became + to the track. A 
short distance above Castro street are two streets, Diamond and 
Eureka, between which this effect was very pronounced as the fol- 
lowing record will show: 

Eighteenth, between Diamond and Eureka.—When no cars were 
moving within long distances of test point the pipes were neutral to 
each other and both steadily 5 volt — to track. When car came 
up 18th street the water pipe remained — to track until th: car 
crossel Castro, when the negative reading at once became less and 
continued to decrease as the car approached test point. The pipe 
and track became neutral with car one and a half blocks below test 
point, after which the pipe became + to track, reading a maximum 
of ¥y volt with car at Diamond and holding this until car reached 
Eureka, after which it slowly fell and finally track again became +. 
When the car started at Castro or any point between that and test 
point the track potential, instead of increasing as it might Lave been 
expected to do, decreased and became less + if car started at Castro, 
and if car started where the water pipe was + to the track the pipe 
became more + instead of less, as might be expected. If the car 
stopped ‘when the pipe was + to track the track at once became 
+ tothe pipe, but at once became — when the car started. ‘This 
seemed very peculiar, asthe pipe apparently became + to the source 
of its own potential. This peculiarity was only between water pipe 
and track. The water pipe steadily increased its potential relatively to 
the gas, becoming % volt + with car near Diamond or Eureka, and 
the track was at all times + to gas. With the conditions known 
the explanation was simple. It was found that at every street cross- 
ing for several blocks above and below Castro the track had been 
wired to the water pipe, such wired points being at both Diamond 
and Eureka a half block above and below test point. In the neigh- 
borhood of these wired points the potential of the pipes was nearly 
that of the track. The track bonds in the middle of the block were 
in a very poor condition, and hence the drop of potential over the 
track was greater than that over the pipes, with the result that 
whereas at the corner the track was + to pipes, yet in the middle 
of the block the pipes were — tothe track. The + condition of 
pipes in all such cases was of brief duration and would disappear 
entirely with a rebounding of the track, but even if it was perma- 
nent no damage could be done, as the conditions producing it would 
in themselves prevent the passage of current. 

On Stanley place the pipe was + to track, but the conditions 
were different from those found on 18th street. Here the pipes were 
+ to the track at all times (reaching as high as 2 volts), except when 
acar was climbing the grade from Byrant to Harrison, when the 
track was +. The explanation of this probably is that the bonds 
were badly broken at both ends of the grade, thus preventing cur- 
rent following the track when cars were some distance away. There 
is a break in the pipes on Harrison street in virtue of which a con- 
siderable portion of the current in the pipes is forced down Stanley 
place, thus considerably raising the potential and making these 
permanently + totrack. Nevertheless, the condition was not neces- 
sarily dangerous for the pipe in that block, because even if the resist - 
ance between track and pipe had been low the broken bonds would 
cause the current to remain in the pipes rather than pass to the 
track. The same conditions would cause the track to be + with a 
car in the block. The broken bonds would iargely prevent the cur- 
rent leaving the block via the track, and would force leakage to the 
pipes. 

Flashing at the joints showed that the bonds were broken and 
when they were remade the track became + to pipes. 


(To be continued.) 
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Electrodynamic [Machinery.—XXIX. 


BY EDWIN J. HOUSTON AND A. E. KENNELLY. 


149, Even in the best designed types of electrodynamic machinery 
there are certain losses of electrical energy which necessarily occur 
in the operation of the machine. These losses may be grouped 
under the general heads of frictions and include mechanical, elec- 
trical and magnetic frictions. Since in certain types of machines 
the efficiency may be as high as 95 per cent., it is evident that the 
losses from all these causes combined can be kept within a small 
percentage of the total output. 

150. This high efficiency, however, can only be obtained in the case 
of large machines: In those of smaller output the proportion of the 
losses may be much greater. It is, therefore, advisable to examine 
the causes of these various losses, their variation with the output of 
a machine, and the means by which they are commercially reduced. 

Considering first the mechanical losses. These may exist as fric- 
tion in the bearings of the moving parts of the generator, friction 
arising from the pressure of the brushes on the commutator, or con- 
tact parts, and friction from air churning. Journal bearings are lubri- 
cated either by sight-feed oiling or self-oiling devices. In sight 
feed oiling devices, a glass oil cup, filled from time to time with 
oil, allows oil to drop slowly on the journal bearings, but requires 
to have its outlets opened by hand when the machine commences 
to run and also to be stopped when the machine stops. 





Fic. 137.—S1cuHt FEED LUBRICATED BEARING. 


Fig. 137 represents an end view and longitudinal section of such 
a bearing. The oil cup CC is provided with a head H, by the 
rotation of which an outlet in the base is adjusted. The oil 
descends by gravity to the shaft SS, where, by the movement of 
the shaft, it is mechanically carried through spiral grooves on the 
inner surface of the babbit-metal sleeve BA, passing finally, from 
the ends on the bearing, into the pans /P, whence it is drawn off 
at intervals and filtered. 

The upper pan, P, is intended to catch any overflow of oil that 
may occur during the process of filling. The box XX, enclosing 
the babbitt-metal sleeve, is capable of rotation within small limits, 
about a vertical axis, upon the spherical surfaces ZZ. This play 
admits of the true alignment of the bearings to the shaft SS. As 
soon as the shaft has been introduced and becomes self-aligned, any 
further undue play in the bearing is prevented by tightening the 
nuts WN. 

151. Sight-feed lubricating bearings necessitate the opening and 
closing of the oil cup atthe starting and stopping of the machine. 
They have been, consequently, almost entirely replaced by self-oil- 
ing bearings which require no such attention; here the oil is auto- 
matically fed to the revolving shaft by its rotation. A self-oiling 
bearing of this description is represented in Fig. 138. The oil is 
supplied to the bearing into the oil well OO, through a screw hole 
A. During the rotation of the shaft SS, two rings 7, r, which rest 
upon the upper surface of the shaft, and dip into the oil within the 
well, are set in rotation and carry oil on the surface of the shaft, 
where it is spread over the bearing along suitable grooves in the 
babbit-metal sleeve, as in the previous case. Grooves are made in 
the upper surface of the babbitt-metal sleeve for the reception of the 
rings, and the rings are prevented from leaving the grooves by the 
screw clips m, m. The rings are carried around by the friction 
caused by their weight as they rest on the shaft, and, therefore, do 
not necessarily rotate as rapidly as the surface of the shaft. The 
babbitt-metal sleeve, which holds the shaft, is contained in a cylin- 
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drical box with a spherical bolt B, at its centre. A pin or projec- 
tion ~, at the bottom of this box, engages in a hole in the frame 
work thus preventing the box from rotating with the shaft, but 
enabling the shaft to align itself freely in the sleeves. Nuts m, of 
which only one is seen, clamp the box # in position. A draw- 
off cock is provided at d, for withdrawing the oil from the well at 
suitable intervals. 





Fic. 138.—Dk#TAIL OF SELF-OILING BEARING. 


152. Fig. 139 represents a longitudinal cross-section of a similar 
bearing employed in machines of larger size. Here oil is fed through 
two openings f, f, and accumulates in the lower part of the hollow 
cast-iron support SS. The rings 7, 7, by their revolution upon the 
shaft carry the oil into the babbitt-metal sleeve 6446 as before. 
The shaft is supported upon the bracket ~ g, which forms part of 
the pedestal or support SS, and is hollowed spherically so as to 
permit of the alignment of the babbit-metal sleeve and its box. 
Fig. 140 shows a general view of the babbitt-metal sleeve with 





Fic. 139.—LONGITUDINAL SECTION OF SELF-OILING BEARING. 


grooves for the reception of the oil groove rings and withflugs Z,Z,Z, 
for assisting in the aligning. Fig. 141 represents partly in eleva- 
tion, and partly in longitudinal section, a similar bearing some- 
times employed in still larger machines, differing from the last 
described only in details of construction. The weight of the shaft 
is taken directly upon the lower half of the bearing BAB, which 
has its lower surface bowl shaped, and fitting into a pedestal or sup- 
port SS in such a manner that the bearing can be readily aligned 
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Fic. 140.—SLEEVE OF BABBITT-METAL IN JOURNAL BEARING. 


and finally tightly secured in place by suitable bolts. The gauge 
glass Zenables the level of the oil in the bearing to be clearly 
discerned. 

153. The amount of energy expended as friction in journal bearings 
varies with the weight supported on the bearing, the accuracy of the 
workmanship, the correctness of the alignment, the nature of the 
lubricating material, the character of the surfaces in contact, and 
the diameter of the shaft. 
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Other things being equal, the energy expended is proportional to 
the diameter of the journal in the bearing. In order to keep the 
friction as low as possible, the diameter of the journal is always 
kept as low as is consistent with ample mechanical strength. 





Fic. 141.—DrTaits oF LARGE SELF-OILING JOURNAL BEARING. 


The power expended in brush friction depends upon the number 
of brushes and the pressure with which they bear upon the com- 
mutator. It also increases with the diameter of the commutator 
and with the speed of rotation of the armature. This waste of 
energy is often an appreciable fraction of the total waste in a small 
machine, but is usually quite negligible in a large one. 
(To be continued. ) 


Electrical Power Transmission.—XVIII. 


BY LOUIS BELL, 

The special difficulties to be met in working with alternating cur- 
rents are two—inductance in the line and apparatus, and electrostatic 
capacity, bringing with it the very serious phenomena of electrical 
resonance. In addition to these, whatever the character of the 
current used for transmission purposes there is danger of getting 
accidentally upon the line a voltage much higher than the normal. 
Inductance 1s met with to a very considerable extent in all alter- 
nating circuits; resonance in a small degree is probably much com- 
moner than is generally supposed, and abnormal voltage, due to the 
generators themselves, must always be guarded against. 

Passing at once to the practical side of the question, we find that 
when an alternating current-is sent through any conductor it has 
to deal not only with the electrical resistance of that wire, but with 
a virtual resistance due to the fact that the electromagnetic stresses 
set up at any point of the conductor set up electromotive forces at 
other points in the same conductor, which oppose and retard the 
passage of the current. 

For example, if a wire be bent into a couple of spiral coils like 
Fig. 27, the electromagnetic field of one coil will affect the other 
just as we have induction from one separate ring to another in Fig. 
4. If such a spiral has an iron core, this se/f-induction will be 
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FIGs. 27 AND 28. 


much increased. Even if only a straight wire be concerned in the 
carrying of current there will be a similar inductive relation between 
the inner and outer portions of the wire at any point, since the elec- 
tromagnetic stresses exist inside the wire as well as outside. 

Let Fig. 28 represent a circuit carrying an alternating current, 
which at a given moment is flowing as shown by the arrows. The 
electromagnetic field set up by this current in the loop has a direc- 
tion perpendicular to the plane of the paper and’sets up an E.M.F. 
opposing that of the wire. The greater the area of the loop, 7. ¢. 
the farther apart the two wires, the greater proportion of the electro- 
magnetic field will pass w//hin the loop and produce self-induction. 

Similarly the larger the wires for a given distance between them, 
the less effective field within the loop to set up inductance. In fact, 
the amount of inductance in the circuit depends directly on the 
ratio between the radii of the wires and the distance between them. 
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So if the diameter of the wire is decreased to one-half the original 
amount, the wires must be strung only half as far apart in order to 
produce the same inductance. 

The practical effect of inductance in the line is to necessitate the 
use of an initial E.M.F. large enough to overcome the inductive 
loss of voltage, as well as that due to resistance, and so keep the 
E.M.F. at the receiving end of the line up to its proper value. The 
simplest way to take account of inductance in figuring a line is to 
treat it as an additional resistance, which, while it does not materi- 
ally increase the energy lost in the line, must be taken into one’s 
calculation of the E.M.F. to be delivered by the generator. Its 
effect is to require a little greater generator capacity, 7. ¢., a 
machine giving, say, 1,050 volts, must be used when the effective 
voltage wanted is only 1,000. The combined resistance and induc- 
tance of a line is called its impedance, and this may be readily 
tabulated for common cases, giving the impedance factor—that is, 
the relation of the total impedance to the real line resistance. This 
is the easiest way of considering inductance in line computation. 

The following table gives the impedance factors for wires from 0000 
to6 B. & S., for 120 and 60 cycles per second, and for a uniform 
distance between wires of 18". The impedance factor increases with 
the size of wire because the resistance decreases so rapidly for larger 
wires, and the question of length of wire does not enter, because 
both inductance and resistance increase directly with the length, so 
that they are always proportional. The inductance E.M.F. increases 
with the cycles since the field in the loop changes more rapidly, 
and, therefore, gives a greater E.M.F. of self -induction. 


Impedance Factor. 


No. Wire a3 e ihe | rc 
60 periods, 120 periods. 
0000 | 2.3 | 43 
000 | 2.0 27 
00 | 1.79 3.08 
0 1.53 2.54 
1 1.39 2.16 
2 1.28 1.85 
3 | 1.19 | 1.61 
a | 1.12 1.42 
5 1.08 | 1.30 
6 1.05 | 1.21 


The figures in the table are for a complete metallic circuit, consist- 
ing of two parallel copper wires, and the impedance factors may be 
applied at once either to determine the virtual resistance of a given 
wire, or the total drop of voltage that will take place on a given 
circuit. Suppose, for example, that we have an alternating circuit 
composed of No. 1 wire, delivering 1,000 volts at the receiving sta- 
tion. Suppose the volts lost due to resistance alone at full load cur- 
rent are 90, and the plant is working at 60 periods. Then the total loss 
in volts will be 901.39 = 125.1, and the voltage of the generator must 
be 1,125.1 in order to give 1,000 volts at the end of the line; and so 
on for any Joad on any size of wire. It is apparent that it is undesira- 
ble to use very large wires for high frequency alternating currents, 
and in some cases it is better to divide the circuit, using two No. 1 
wires, for instance, instead of one No. 000. 

It must not be forgotten that one of the effects of inductance is to 
cause the current to lag behind the E.M.F. so that for the delivery 
of a given amount of energy at the receiving end a current laiger 
than the watts divided by the E.M.F. must be delivered by the 
generator, which must be of corresponding capacity. This increase 
may amount to 10 or 15 per cent., according to the character of the 
load, often less, and rarely more. 

Intimately connected with this is the fact that in finding the volt- 
age at any part of the system account must be taken of all the 
impedances in circuit, for they are not generally in the same phase, 
so that their vector sum is almost always less than their algebraic 
sum. Hence, while the impedance factor applied to the line will 
give correctly, neglecting line capacity, the drop produced in each 
line wire, the voltage across the terminals of the line will often be 
greater than that figured from the impedance factor applied to the 
line alone. This difference is, generally, not great unless there is 
capacity at the receiving end. All these considerations complicate 
the exact computation of a system, and unless its character is 
thoroughly predetermined, no exact computation can be made. 

Practically these complications can be largely brushed aside in 
designing a plant. In very few cases will the impedance factor of 


a line be over 2, which means generally that the whole matter can 
be taken care of by an increase in generator voltage of less than 10 
per cent. 
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It should be noted that the impedance factors given can be applied 
at once to three-phase circuits, in which the wires are equidistant. 
The impedance factor of such a system is the same as that of any 
pair of the wires. Really the most serious practical difficulties in 
an ordinary alternating plant are those in which the generator is 
involved by inductances in the system. These are of far greater 
moment than the impedance factor of the line. An inductance in 
the system produces two effects on the generator—first, as just 
noted, it demands a larger current to deliver the same energy ; 
second, it tends to beat down the E.M.F. of the machine. This 
effect is analogous to that produced by shifting the brushes of a 
continuous current generator away from the position of maximum 
E.M.P. 

This reaction of the armature is serious in that it not only demands 
a considerable increase in the exciting current, but causes a severe 
strain on the insulation when it suddenly ceases. It is not uncom- 
mon to find an alternator that requires on a heavy inductive load 
double the light-load excitation of the field. For instance, if the 
voltage be 2,000 on open circuit, the excitation may have to be 
increased on inductive load to a point that on open circuit would 
give 4,000 volts. If, now, this load is cut off, or the line is broken, 
the insulation will be exposed, momentarily, at least, to double the 
normal voltage. 

Such generators should not be used on inductive loads or in any 
case where the extra strain on the insulation is important. It is 
perfectly easy to build a generator which requires only 15 to 25 per 
cent. more excitation at full and inductive load than on no load, 
and such machines should be used in all cases where a steady volt- 
age under all working conditions is needed. The other type has its 
uses, but the general work of power transmission is not one of them. 
With a properly designed machine, inductive load is not in the 
least to be feared. 

Another possible source of danger is that under certain conditions 
of inductive load the reaction of the load on the generator, without 
materially lowering its effective voltage, may so change the shape 
of the E.M.F. wave as to give to it an abnormally high maximum, 
and thereby greatly increase the strain on the insulation. This 
effect may readily occur, but usually in so small a degree as to be 
of little moment. (Occasionally, owing to a combination of severe 
inductive load and badly designed generator, the results may be 
somewhat formidable, the more so as the change takes place under 
heavy load and not as in the case just treated, only on open circuit 
or a sudden light load. The rise in voltage thus produced may 
amount to several times the nominal value. The same sound princi- 
ples of design that insure good regulation under changes of load 
will obviate any danger of this kind. In fact, most of the possible 
disturbing factors in alternating current work become negligible in 
an installation carried out with due regard for the general principles 
of good engineering. 

These abnormalities of voltage lead naturally to the consideration 
of another far more serious, due to the static capacity of the system. 
Of course, the fact that under certain circumstances capacity in the 
system will cause a lessening of the apparent ‘‘drop’’ on the line 
or even overcome it altogether and show a higher voltage at the 
receiving end than at the generator, is already known to the reader. 
This is, however, but a special, and, save for its convenience in con- 
nection with synchronous muwtors, a trivial case of the general 
phenomenon known as electrical resonance. 

The practical importance of this has been but recently realized, 
although the thing itself is strictly analogous to very familiar occur- 
rences, Suspend a heavy weight by a string a yard long or so, and 
then begin tapping the weight lightly with the finger. So long 
as the taps are irregular or bear no particular relation to the time 
of oscillation of the weight considered as a pendulum, the only 
effect will be slightly jerky vibrations. As soon, however, as the 
taps are so timed as to coincide with the swinging period of the 
weight, it will slowly get under way, and presently work up an 
oscillation of considerable amplitude. Each tap catches the weight 
at the end of the double swing started by the previous one and 
augments its motion. 

Every system capable of oscillation is similarly affected by 
impulses coinciding with its natura) period, which is determined by 
its physical properties. The property of increasing amplitude by 
synchronous impulses is generally known as resonance from the 
very marked way in which the phenomenon appears in sounding 
systems such as that composed of a tuning fork and the box (reson- 
ator) to which it is generally affixed. 

(To be continued. ) 
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Definition of a Poly phase System. 


To the Editor of The Electrical World: 

Str: Under the heading of ‘'A New Definition,’’ in your edit- 
orial columns of March 9, two explanations are given as to the correct 
meaning of a polyphase or multiphase system of distribution. I 
have also read the definition advanced by Mr. C. P. Steinmetz, but 
I must confess that none seems to me to be correct. 

The definition unnecessarily given in the excellent paper of Dr. 
Bell was probably inserted to create the impression that a difference 
exists between the monocyclic system and the Tesla two-wire system. 
Dr. Bell and Mr. Steinmetz give as the distinctive feature of a poly- 
phase system, that its flow of energy is constant, and the latter 
refers also to a paper in the Transactions of the A. I. E. E., of 
February, 1892, where, no doubt, the advantages of the possibility 
of securing such results have been emphasized.* But does this mean 
that a fluctuating field or a fluctuation of energy would make this 
system anything else but a polyphased system? Let us assume, for 
example, a five-phase system of distribution, and that, owing to 
some cause, two or even three fuses have given out, and the motor 
(on which the load may have been reduced to a considerable 
extent) continues its work with two or three of the currents lagging 
in phase. Evidently the opening of the two or three circuits will 
cause a fluctuating field, or pulsating field, surely not a constant 
one, but could anybody call this distribution now anything else but 
polyphase? 

To select the degree of constancy of energy as a sign for the 
different systems is a very weak attempt to find a difference having 
only a theoretical significance, and I am sure that before engineers 
knew enough to make this ow of energy constant it was a fluctu- 
ating one, and any cther than a perfectly proportioned system will 
always show more or less deviation from a constant flow. 

Mr. Steinmetz is, however, correct in asserting that the definition 
you give as the ‘‘generally accepted one,’’ is, in reality, no defini- 
tion; not, however, because there may be produced in a single-phase 
circuit currents differing in phase, but because a polyphase system 
has a given tangible and limited meaning; your definition, there- 
fore, of ‘‘a system in which the apparatus operates through differ- 
ence of phase’’ is certainly far beyond the scope of such a definition. 

The fact is that pelyphased currents may be utilized in a device 
without producing a rotary or shifting field by applying them on 
separate cores, and in this case the field may be a pulsating one in 
spite of the polyphase currents; again, a device may be operated by 
polyphase currents without coming under the heading: of devices 
belonging to a polyphase system, and similarly, machines produc- 
ing a rotary magnetic field are not necessarily devices belonging to 
a polyphase system. This is clearly indicated by Mr. Steinmetz's 
remark concerning the single-phase induction motor. It is now 
well-known that in such motors or some types of them the reaction 
of the armature on the field may produce a rotary or shifting field. 

What then constitutes a polpyhase system? In my opinion, there 
need be no theoretical contention in regard to the currents and their 
time or effects. A system means not only one thing, but an aggre- 
gation of things, arranged in a rational connection or relation to 
one another, each depending on the particular construction per- 
forming a given function, and all parts together ‘forming a harmon- 
ious and complete organization. Ina polyphase system there are 
required, first, a source which produces polyphased currents, viz., 
two or more alternating currents differing in phase; second, recep- 
tive devices to utilize such currents, and third, transmission circuits 
to convey this particular form of energy from the source. In the 
system under consideration, a generating source produces a number 
of distinctly separate currents in separate, or interconnected, or 
defined circuits; devices are employed for utilizing such ctrrents, 
provided with an equal number of circuits, a circuit for each cur- 
rent, and there are an equal number of circuit conductors for con- 
veying the currents from the source to the place of consumption. 
This, in my opinion, holds good, whether all the circuits are util- 
ized constantly or not, or whether the system is so thoroughly 
worked out that the energy supplied is constant or not. I doubt 


*|The following is the passage referred to by Mr. Steinmetz in his letter.—Ep.] 

‘:I wish to direct attention to one remarkable fact with regard to the poly- 
phasal system. If we have, for instance, three polyphased currents (shown in 
diagram), and add their power curves together we get a straight line. That 
means. While in an alternating current system the instantaneous power values 
Huctuate twice during each period, between zero and a maximum, in a polvphasal 
system the instantaneous power values of the system remain constant, just as in @ 
continuous current system.** 
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very much whether there is any polyphase system on the market 
that can show constant supply of energy. 

In a polyphase system there is, therefore, a generator of elec- 
tricity having two or more windings inducing currents lagging in 


phase, the respective number of coils for each of said windings- 


being, as regards the principle, entirely indifferent; a motor having 
corresponding circuits or windings, and wires connecting such 
circuits with their respective windings on the generator. 

This definition would at once help Mr. Steinmetz over his trouble 
or objection; a device operated from a single-phase source or circuit 
would not come under the head of polyphase apparatus, because the 
generator does at no time supply polyphase currents, nor are there 
enough wires to carry polyphased currents; if in a single-phase 
circuit devices are inserted, such as condensers or choking coils, or 
if by any other means the current is split and more circuits are 
provided on the motor to accommodate the split currents, such 
modification of the single-phase system does not come under the 
head of the polyphase system. 

These questions seem to me to be more practical than theoretical, 
and only practical and tangible factors should be entered to deter- 
mine the proper definition of a polyphase system. 

CHICAGO, Il. LUDWIG GUTMANN. 





To the Editor of The Electrical World: | 

Sir: I agree heartily with Mr. Steinmetz's definition of a poly- 
phase system. If polyphase or multiphase is to mean anything, it 
must mean that system in which the electrical power is constant at 
all instants throughout the duration of a complete cycle. This defi- 
nition does not eliminate differences of phases; on the contrary, it 
includes all those alternate current cases of symmetry in which the 
rate of energy transformation is constant at all instants of the com- 
plete cycle. In all practical problems of power transmission you 
have to face the condition that the mechanical efforts that have to 
be exerted by the motor must be as uniform as possible throughout 
the complete cycle. With a polyphase system as defined by Mr. 
Steinmetz, no matter how light the moving parts of the motor 
might be, the motor would continue to do its work properly under 
all circumstances; other systems—single-phase, unsymmetrical- 
phase-difference systems, etc.—can only be made satisfactory where 
a sufficient flywheel effect can be gained, so as to apply with 
uniform effect the fluctuating power received from the generator. 
It seems to me that ‘‘ polyphase system’’ must mean those systems 
that employ electrical circuits in which are developed amounts of elec- 
trical power that are constant throughout the time of a complete 
cycle, they are thus electrical systems that make things ‘‘go’’ with- 
out the flywheel. Without the flywheel effect the monocyclic motor 
would never be able to operate as such. Its most important work- 
ing currents exist in a field that is produced by currents that owe 
their origin to mechanically produced E. M. Fs. in the secondary 
circuits. Now when the motor is at rest all mass-motion effects are 
absent, so that in starting up a motor of this type their places can 
only be fully supplied by the polyphase system as here defined. 

In duplexing engines the mechanical engineer aims somewhat at 
the corresponding results produced electromagnetically by the poly- 
phase system, while he does not realize such results to the same 
extent, and this is the reason why the direct current electric loco- 
motive is the successful rival of the steam locomotive in a ‘‘tug-of- 
war. *’ 

The need of an alternate current system in which there is a uni- 
form source of power was the original stimulus that induced men 
to develop the polyphase system, and this, it seems to me, must 
lead us to the conclusion that Mr. Steinmetz is right. 

ITHACA, N. Y. HARRIS J. RYAN. 


Zo the Editor of The Electrical World: 

Str: While it is true that we cannot have constant energy in an 
alternating current system without the use of polyphase currents, I do 
not believe that it is advisable to limit the definition of polyphase 
circuits to circuits which have this peculiarity, but rather to look 
upon such as one particular species of polyphased circuits. 

For most purposes this peculiarity of constant activity is a valua- 
ble feature, but it is quite conceivable that in certain cases where 
the power transmitted is utilized through the means of a reciprocat- 
ing movement, two currents differing in phase by, say, 45 degrees 
might be better than two currents differing by 90 degrees. In the 
former case the energy would not be constant, but it would be diffi- 
cult to call them anything else than a polyphase system. 

Even in a polyphase system, in practice, the energy is never con- 
- Stant, but varies, as the condition of constant energy is only attained 
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throughout the system when the currents and voltages are sinusoi- 
dal, which is almostjimpossible of realization, though a close 
approach to it is made in the S-K-C system. 

We have a somewhat parallel case in mechanical engineering. 
Compound or multiple expansion engines are generally so arranged 
as to give an approximately constant turning moment. But it would 
be obviously unfair torestrict the term ‘‘multiple expansion’’ 
engines to such as have their cylinders moving in different phases 
and giving constant turning moment, because in other classes of 
engines using more than one expansion, it is found advisable to 
have the pistons moving out of phase, and yet not giving constant 
turning moment. REGINALD A. FESSENDEN. 

PITTSBURGH, Pa. 


Lo the Editor of The Electrical World: 

Sir: The term polyphase has always appealed to me as a generic 
name applying to all alternating current apparatus which requires 
for its operation two or more alternatirg currents differing in phase, 
or to alternating current apparatus which is intended for operation 
upon joint circuits carrying two or more currents differing in phase. 
A polyphase motor remains a polyphase motor, whether operated 
directly from a polyphase alternutor, or from a single-phase alter- 
nator with a current splitter consisting of a condenser and an induc- 
tive coil intervening. If Mr. Steinmetz will grant the generic 
name nobody will dare dispute his right to apply any specific name 
he desires to such combinations as his great ability enables him to 
devise. D. C. JACKSON, 

MADISON, Wis. 


To the Editor of The Electrical World: 

Sir: Regarding the question as to the proper definition of a poly- 
phase system, I do not see that very much is to be gained by defin- 
ing the system in terms of some of its properties. It would not be 
of any particular value to define a man as an animal that cooks his 
victuals, because that is a very small part of the story. The term 
polyphased indicates what is being discussed, but I do not see how 
the consideration of what is meant by a polyphesed system is to be 
compressed _into_a definition. F. E. NIPHER. 

St. Louis, Mo. 


A New Method for Deducing the Expression for Electro- 
magnetic Force. 


To the Editor of The Electrical World: 

Sir: Will Dr. Hutchinson and Mr. Carichoff pardon me if I point 
out that the ‘‘new method’’ of deducing the expression for electro- 
magnetic force, which they give on page 220, is already published 
on page 335 of the new edition of my ‘‘Elementary Lessons?’’ I 
may add that it was communicated by myself and Mr. Moorsom 
jointly, some ten years ago to the Physical Society of London, and 
has been taught to my studentsever since. There is this difference, 
that incidentally I deduce the law of Savart and Biot instead of 
having to drag it in as a point in the proof. 

LONDON, England. SILVANUS P. THOMPSON, 


The Relative Values of Central Station Storage Systems. 


In a communication received from Mr. Herbert Lloyd, of the 
Electric Storage Battery Company, exception is taken to certain figures 
given in a letter from Mr. N. W. Perry, printed in our issue of last 
week. It is stated that the price given by Mr. Perry for a storage 
battery plant is 50 per cent. higher than Mr. Edgar, of the Boston 
Edison, said was paid for the one recently installed by his company. 
Mr. Lloyd says that Mr. Perry did not distinguish between horse 
power and horse power hour, and calls attention to the fact that in 
figuring batteries at a 12-hour rate of discharge, the cost per horse 
power hour is of course much lowéfthan when worked at an hour 
and a half rate,and that even when worked at an hour and a half rate 
Mr. Edgar’s figures were $33.33 per horse-power hour, which would 


Recapitulation, Saving Effected. 


Coal Coal Coal Coal 

$1 75 $3.50 $1.75 $3.50 
Present method, steady load,,............065- 48.68 65.62 aera ue 
PE ME CERIO Wok icccchabsgnesssdseons«s 88.28 103.61 29 £0 44.79 
Combined feed and steam storage............ 94,42 111.35 23.36 37 05 
FeOd GOTOME. 00s cccsnrsacccrerscsscecene sosce 97.58 417.58 me 30,82 
Without storage; load factor 25 per cent..... 117 78 148.40 ver en 
BieSis SLOTMHE, .. vvcsrcccocncrcrvevesvescvecsive 97.24 114.27 20 54 34.13 
Complete battery storage..........eeeeeee wee 83.19 100.12 34,59 ~ 48 29 


amount to about $24 per horse-power when worked ata 12-hour 
rate. Mr. Lloyd says it is a fact which cannot be disputed, that 
batteries can be installed to-day, of central station type, for this 
latter figure, and he offers the above table as giving a correct 
comparison between the various systems considered by Mr. Perry, 
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nical articles on electrical subjects appearing in American and foreign period- 
icals. The abstracts will contain, briefly, the nature of the article, its object, 
and the most important data or conclusions, as far as the limited space will ad- 
mit. Abstracts made by the authors, editors, or publishers are solicited and 
should be sent to the Philadelphia office of THE ELECTRICAL WORLD, 922 Chest- 
nut street. They should be forwarded so as to be received at least as early as 
the journal in which the original articles appear; they should not be longer 
than the importance of the subject warrants, and must comply with the general 
outline given above, the compiler reserving the right to edit or reject them. 
Such abstracts may be sent in the English, French, or German languages. It 
will be to the advantage of all concerned if editors of non-electrical journals, or 
of such electrical journalsas are not 1egularly abstracted, will send the compiler 
a copy, specially marked, in which any important electrical article appears. 


DYNAMOS, MOTORS AND TRANSFORMERS. 


Air Gap.—‘‘L’Eclairage Elec.,’’ Feb. 23, contains a short article on 
the théory of dynamos by Mr. Farman. As the air gap is the greater 
patt of the magnetic 1eluctance in the magnetic circuit, it is on first 
thought believed that it should be reduced as much as possible; prac- 
tice, however, shows that this is not the case; dynamos constructed with 
avery small air gap will be found to require a large angle of lead of 
the brushes and do not generate as high a voltage as others of the same 
type having a larger air gap; the reason for this is the transverse flux 
generated by the armature which shifts the lines of force, increasing the 
angle of the brushes, and on this angle depends the counter magneto- 
motive force. The windings located in this angle develop a flux which 
tends to oppose that of the magnets. He gives a formula which shows 
that as the reluctance of the air gap is diminished the flux is not 
increased greatly and that there is a minimum value for the air gap. 
But even considering that this phenomenon does not affect the result, 
there is another and not so well known action, which is that in dimin- 
ishing the air-gap one does not always diminish the magnetic reluctance 
on account of obliquity of the lines in the air gap; he discusses this 
algebraically, giving a formula for the obliquity, the effect of which is 
the same as increasing the air gap; he shows that there is a certain 
value beyond which there is no advantage in diminishing the air gap, as 
the obliquity becomes too great; he gives a formula from which he obtains 
a minimum value, which (with some difficulty) might be applied in 
practice to determine the best value for the air gap. 

Reversible Regenerative Armatures and Short Air Space Dynamos.— 
The complete papers by Mr. Sayers (see Digest last week and March 9) is 
published with the numerous illustrations in the Lond. ‘‘Elec.,’’ March 
8; the lengthy discussion is also reprinted in full with the illustrations; 
the subject is also discussed in the leading editorial, in which it is 
claimed that in spite of the favorable reception of his first paper read 
about two years ago, it cannot be said that in the interval the invention 
has won much way into every-day practice; the discussion did not show 
whether this method, when tried by others, had been found successful 
or economical or both or neither; there appears to be no question thas 
-it results in lessening the total weight of the machine. 

The discussion of the paper which was abstracted in the Digest, March 
16, is given in full in the Lond. ‘‘Elec. Rev.,’’ March 8, including two 
illustrations. 

Parallel Running of Alternators.—In a communication to the Lond. 
**Blec.,’? March 8, Mr. Addenbrooke states that the difficulty at Coat. 
bridge (where the parallel running of gas engine driven alternators has 
been abandoned) is not the parallel running of alternators but itis a 
question of the margin of safety which he calls the ‘‘rectifying factor’’ 
in each type of alternator, that is, what alteration in the driving power 
or pressure, the phase of the current on the omnibus bars, will be 
sufficient to throw the alte:nater out and in that case what is the max- 
imum current which can be forced through the armature; these ques- 
tions he will soon consider in an Institution paper. The subject it 
discussed also in two other communications, 





Ball Dynamo.—An illustrated description of a 100-light 10-ampere 
Ball dynamo, with automatic regulation, is given in the ‘‘Elec. Eng-,’’ 
March 20. 

LIGHTS AND LIGHTING. 


Blackening of Lamp Bulbs.—‘‘l,’Elettricista,’’ March 1, contains an 


atticle. by Mr. Tolomei, a translation of which is given in full in another 
column, ' 
Reflectors and Reflection.—An article in the ‘‘Zeit. fuer Beleucht.,’’ 
Feb. 28, contains an editorial article in which attention is called to the 
fact that much care is taken by engineers to obtain a good efficiency in a 
lighting plant, but the subject of reflection and reflectors by means of 
which the light can be increased two and three fold at a very small extra 
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cost or perhaps even for nothing, is often not considered at all. Reference 
is made tothe paper by Dr. Sumpner (see Digest March 4, Sept. 29, 1894, 
and THE ELECTRICAL WORLD, March 18, 1894, p. 205) in which he shows 
the advantages of using diffusion surfaces, stating that the effect of 
whitewashed walls would be to increase the lighting five fold as compared 
with what it would be with black walls; the lighting engineer is recom- 
mended to consider the reflector asatrue source of light and a very 
cheap one. The article contains nothing new. 


Cost of Lighting.—Some tabulated figures taken from a French gas 
journal ate given in the ‘‘Zeit. fuer Beleucht.,’’ Feb. 28. The cost of a 
certain amount of light by means of electricity, oil and gas is given, as 
also the heat generated, efficiency, etc. 

Lighting with Gas Engines.—In a paper by Mr. Langlois abstracted in 
‘‘Elec.,’? March 9, he discusses the cost of lighting by gas and by means 
of electric lights driven by gds engines, showing that the former is over 
twice as great as the latter. 

The Manufacture of Incandescent Lamps.—A detailed description by 
Mr. Krueger of the manufacture of the Siemens & Halske lamp is 
given in the ‘‘Zeit. fuer Beleucht.,’’ Feb. 28. 

Portable Projector Planis.—The illustrated serial by Mr. Brunswick is 
concluded in ‘‘L’Elec.,’’? March 9. 





Electric Lighting Statistics.—In the ‘‘Elec. Eng.,’’ March 20, Mr. 
Wood discusses the subject of the cost of lighting by arc lamps with a 
view to comparing the cost in municipal plants with that in private 
plants. He reprints some tables recently published, the results of which 
are very favorable to municipal plants, but he points out that neither the 
interest on the cost of the plant nor the depreciation were included in 
the figures for the municipal plants; these two items represent an annual 
outlay of 13 per cent. of the total cost of the plant. He discusses the 
data compiled by Mr. Foster and compares it with the other tables, 
showing a very great difference in the cost per lamp per annum, which 
in some cases is over 100 per cent. He claims that the cost of lighting 
cannot be compared with sufficient accuracy by comparing the costs per 
lamp per year, illustrating his argument by deducting the costs of a 
candle powe1 per hour; the relation of the latter figures is entirely 
diffeient from that of the cost per lamp per year; although South Nor- 
walk (municipal plant) pays less than half the amount per year per lamp 
paid by Buffalo toa private company, yet Buffalo gets almost twice as 
much light. (In reducing the figures to candles, the candle power of 
the light must be known, but as this is often a very unceitain quantity 
the figures based on it are equally uncertain.) In an editorial discussion 
in that journal the recent article of Prof. Meyers in the March number 
of ‘Political Science Quarte1ly’’ 1s 1eferred to; he refers to the munici- 
pal lighting plant of Chicago, and shows that each lamp costs nearly 
$168 per yeat; it is believed that there is nocity in the country that pays 
a private plant any such sum; the average price paid to-day for an 
all-night 2,000-cp lamp is from 35 to 40 cts.; he believes that it is 
extremely doubtful that the city has saved any money by operating a 
plant of its own prior to 1893 while during that year the expense 
exceeded consider: bly the amount paid for hired lamps. 


Welsbach Light.—‘‘Elec. Eng’ing’’ for March contains an article by 
Mr. Burton, advocating the use of arc lamps on alternating or constant 
potential circuits. Fifteen Welsbach burners equaling 900 cp, cost 10.3 
cents per hour; one arc lamp of 900 cp, 4 cents per hour; two arc lamps 
of 1,800 cp, 8 cents; balance in favor of arc lamps, 6.3 cents, or 2.3 
cents; 100 cp in are light costs % of a cent an hour, and in Welsbach 
burners 1.14 cents per hour. 

Recent Progress in Railway Car Lighting.—In a brief article in ‘‘Eng. 
News,’’ March 21, the electric system is discussed among others, but 
only very briefly. 

POWER AND HEAT. 


Eleciric Power in Factories.—In a paper read three months ago by 
Mr. Alex. Siemens, abstracted with some of the illustrations in the 
Lond. ‘‘Elec. Eng.,’? March 8, and more briefly in the ‘‘Elec. Rev.,’’ he 
describes the installation in the Siemens factory in which motors have 
been installed replacing to a large extent the separate steam engines and 
belt transmission; at present 72 motors are in use vatying from 100 to 
% brake hp and amounting to a total of 1,407 brake hp; the output of 
the central station is 1,200 hp; before the introduction of electiic trans- 
mission 18 steam engines were used; only very scant figuies are given 
regarding the economy, but it is stated that there was a saving of 3,000 
tons of coal in a yeat; as far as they go, his comparisons prove that 
electric transmission has been economical. Two tables are published 
giving results of tests in detail of several engines coupled directly with 
dynamos and showing a coal consumption per electrical hp from 4 
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pounds to 2.5 for about % and full load respectively; in another 
case from 4 to 3 pounds; thé capital outlay per brake hp was 30 per 
cent. higher in the case of the old steam plant; the load factor is 0.28, 
showing that many more motors could be connected without fear of 
overloading the plant; the results show that electric transmission is 
certainly more economical than either separate steam engines or belts 
and ropes. A brief reference is made toa similar case in which the 
saving would be sufficient to pay for the outlay in 10 years. 

Transmission of Power.—Two papers read at the Institution of Civil 
Engineers are briefly abstracted in the Lond. ‘‘Elec. Eng.,’’ March 8; 
one describes a haulage plant at a colliery in which the daily output 
amounted to 1,200 tons; the cost of electric haulage was found to be less 
than half that of horse traction, there being an annual saving of about 
$10,000, the cost of electrical installation having been $17,500. The 
second paper describes an installation in which water power was 
applied by electricity to gold dredging; the power was transmitted elec- 
trically to the motors operating the dredges in different portions of a 
distant river thus rendering available the gold deposits in districts in 
which the scarcity of fuel would not permit them being worked by 
other means. 

Transmission of Power in Norway.—According to the ‘‘Elec. Tech.,’’ 
Feb. 15, an English company has obtained a concession to use two water- 
falls aggregating 20,000 hp, one-half of which is to be transmitted at 
10,000 volts to Christiania, a distance of about 24 miles; alternating cur- 
rents are to be used. 

Transmission with Synchronous Alternating Motors.—The ‘‘Bul. Soc. 
Int. des Elec.’’ for February contains a paper of some length by Mr. 
Picou in which he discusses the various conditions in such transmis- 
sions by a purely graphical method based on the well-known diagram of 
Blakesley; the method appears to be quite simple and practical. 

Percussive Drills.—In the Lond. ‘‘Elec.,’’ March 8, Mr. Snell gives 
some data regarding the perfoimance of a Van Depoele drill and of an 
air drill, showing that both are about equally efficient as regards rate of 
boring, but the cost of attendance and repairs of the electric drill is only 
one-quarter of that of the compressed air drill. 

Windmills.—A small plant for experimental purposes is described and 
illustrated in the Lond. ‘‘Elec. Rev.,’’ March 8, 

Organ Blowing.—An electrical device is illustrated and described in 
the Lond. ‘‘Elec. Eng.,’’ March 8, 

Heating at the Vaudeville Theatre.—The heaters used are described 
and illustrated in the Lond. ‘‘Elec. Eng.’’ and ‘‘Elec. Rev.,’’ March 8. 
The current for warming the auditorium is 90 ampetes at 100 volts, 
which at the rate of 8 cents per unit is about 75 cents per hour, or $3 for 
an evening, and it is believed that any other system would cost as much. 





Power Developmeni from a Mine Drainage Tunnel.—The ‘‘Eng. 
News,’’ March 21, gives a brief description of a plant in which the 
drainage from the Ontario mine through a tunnel is utilized for develop- 
ing power for lighting and other purposes; 90 hp are developed by 
Pelton water wheels driving a monocyclic dynamo of 816 incandescent 
lamps capacity; the current is transmitted six miles on tkiee No. 3 
wires. 

Niagara-Buffalo Transmission.—The proposals submitted by the 
company tothe city of Buffalo are discussed editorially in ‘‘El’ty,’’ 
March 20. 

Niagara Falls Plant.—The ‘‘Elec. Rev.,’’ March 20, reprints a recent 
interview from Lond. ‘‘Lightning,’’ with Prof. Forbes, in which he com- 
ments on Americans. 

Transmission of Power Plant in Egypt.—The project of Mr. Prompt, 
mentioned in the Digest March 9, is briefly described in the ‘‘Elec. 
Rev.,’’ Match 20. 

Boat Propeller.—An apparatus for a small boat is described and illus-, 
trated in the ‘‘Elec. Eng.,’’ March 30; it consists of an electric motor 
placed on the handle of the rudder and connected bya flexible shaft with 
the propeller which is placed at the end of the rudder plate (similar 
devices have been described in these columns several times before) ; the 
whole apparatus can be hooked on to a boat in the same way in which a 
rudder is secured and it therefore can readily be attached to any boat; the 
tube in which the flexible shaft revolves is filled with oil; the weight 
of the batteries is said to range from 75 to 275 pounds (but for what 
capacity or duty is not stated); the weight of the motor and propeller 
combined is 35 pounds. 

TRACTION. 


Conduit System.—The Hoerde system is briefly described in 
‘‘T’Eelairage Elec.,’’ Feb. 23. Along the rails there are narrow plates 
of ridged iron separated from the rails by the slot; about every six feet 
are cast iron boxes with covers; the corrugated iron is in the form of a 
right angle having the conductor in the upper part; repairs can readily 
be made at these boxes; the lower pait of the corrugated steel conduits 
is for drainage; the system is said to be quite cheap, costing but eight 
to ten dollars per metre (probably referring to the conduit only); an 
experimental plant is running at Hoerde, Westphalia. No illustrations 
are given and the descripion is somewhat meagre. A much more com- 
plete description is given at some length with the aid of a number of 
good illustrations in the ‘‘Rev. de I,’Elec.,’’ Feb. 28 


Electric Railways in Europe.—According to a German engineering 
journal the number of electric railways in Europe on Jan. 1, 1894, was 
43, with a total length of 174 miles; the total power represented was 
10,650 kw; the number of cars was 538; the number of kilometres in the 
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different countries was as follows: Germany 100, England 70, France 40, 
Austria 30,Switzerland 20, Spain 13, Italy 11, Russia and Belgium each 3. 
Light Railways.—The subject is discussed in a long editorial in the 
Lond. ‘‘Engineering’’ and in the Lond. ‘‘Elec. Eng.,’’ March 8. 
Geneva.—A description of the system is published in the ‘‘Rev. de 
L’Elec.,’’ Feb. 28. 
Steam Railways in Italy.—An illustrated paper by Mr. Amoretti is 
published in Lond. ‘‘Elec. Eng.,’’ March-8. 





Protecting Pipes from Electrolytic Cortosion.—The ‘‘St. Ry. Rev.;’’ 
Marca 16, contains an article of some lesgth by Mr. Brown, in which he 
describes what he calls a method of permanently protecting underground 
pipes. He believes that nearly half of the energy generated by the 
dynamos at full load is wasted in the conductors to and from the motors; 
even with perfect feeder wires and rail joints the currents in the pipes 
are only reduced and they will still carry a considerable portion, suffer- 
ing corrosion at the joints where the curient leaves them. He discusses 
the three-wire system and its bearing on electrolytic corrosion, showing 
that it would be somewhat reduced but not eliminated and it would then 
be impossible to find out the condition of the pipes from electric measure- 
ments on the surface of the streets; ever if perfect balancing were pos- 
sible the claim that there will then be no damage he considers as 
untrue. There is no need of insulating rail feeder wires unless the rails 
also are insulated. He discusses the question of pipe feeder wires in 
which the negative terminal of the dynamo is connected with points on 
pipes which are positive to the 1ails; this ideal result is utterly impos- 
sible unless when broken or rusted bond wires are present in all the 
tails not far from the station. The three essential problems in a succes- 
ful method are: To keep the pipes at least one volt negative to the 
rail at all points and at all times; to diminish as much as possible the 
flow of current on pipes; and to secure some permanent contact of low 
resistance between the pipes and the feeder wires. He describes a sys- 
tem in which an auxiliary dynamo has its negative pole connected, not 
to the rails but to the pipes, its voltage being 5 to 12 volts greater than 
that of the other generators; it should represent about one-quarter of 
the total capacity of the station; it should be connected by feede: wires to 
such points of the pipes which were positive to the rails, thus maintain- 
ing the pipes negative to the rails; the system has been used in Newark 
and when it was introduced it was said to have checked all further cor- 
rosion ; the closing of the circuit of the auxiliary dynamo caused a drop 
averaging 60 hp in the station load, due to removing the resistance of 
the earth. The method is claimed to check electrolysis entirely except 
around some poor joints and these can easily be protected by a feeder 
wire; no continuous regulation of this auxiliary dynamo is necessary. 
In conclusion he describes the ‘‘perfect’’ rail bond, a description of 
which is given below. 


Rail Bond.—What is entitled a ‘perfect rail bond’’ is described 
and illustrated by Mr. Brown in the ‘‘Elec. Eng.,’’ March 20. He points 
out the great line loss in most railway circuits, showing the great impor- 
tance of perfect bonding; he believes that very few electricians have sus- 
pected that there is in all copper bonding of steel railsa loss which does 
not depend upon the cross section, the contact area nor the mechanical 
perfection of the joint; he apparently refersto the thermoelectric differ- 
ence between steel and copper which he says causes many times the loss 
due to the resistance of the coppe1 alone. He mentions the experiments 
made inthe Edison laboratory covering a period of several yeats in 
which hundreds of methods were tried including every practical com- 
bination of metals, but only a single one of these withstood the test and 
has proved to be a ‘‘pertect’’ rail bond; after atest of four years it 
showed no increase in the resistance. It is called the plastic rail bond 
and consists essentially of a flat piece of specially moulded cork cut 
in the form of a large washe1 3% inches outside,1.5 inch inside diameter 
and % inch thick; this is placed between the fish plate and the web of 
the rail, the opening in the middle being filled with a plug of plastic 
metal surrounded by a steel spring, this material being a conductor and 
forming a very good contact with the rail and the fish plate; the surfaces 
of the rail and the fish plate are first cleaned and then rubbed with a special 
alloy discovered by Mr. Edison which is claimed to change any iron 
rust into pure metallic iron forming a bright deposit which 1:epels water 
and will not corrode, forming what is said to be an iron amalgam; by 
tightening of the bolts, the cork is compressed to half its former thick- 
ness and it is claimed that if these bolts should slacken and the plate 
drop back one-quarter of an inch the cork will expand but will not allow 
the plastic material to run out; the material is said to remain plastic 
indefinitely. For cross bonding and for feeder wires a similar connec- 
tion is made with the rail. He gives a table of the loss in voltage for 
various currents as also fo1 a %-inch copper bond made with the best 
mechanical contact of ten times its cross section; these results show 
that the drop in voltage is from 1-20 to 1-7 that of the latter, for small 
and large currents respectively. A description of this joint, but without 
the illustrations, is given in the ‘‘St. Ry. Rev.,’’ March 15. 

Rail Bonding.—The communication of Mr. Low (see Digest last week) 
is briefly abstracted in the ‘‘Elec. Eng.,’’ Match 20, in which an illus- 
tration of the joint is given. 

Continuous Track,—The ‘‘St. Ry. Rev.,’’ March 15, discusses contin- 
uous tracks, which it considers an assured success; it refers in detail] to 
some of the roads where it has been used; such joints have stood the 
crucial test of the exceptionally severe winter better than was expected. 


Trolley System on Steam Roads.—The ‘‘Elec. Eng.,’’ March 20, con- 
tains a communication from Mr. Frenyear, who is in charge of an existing 
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line in New York State, which parallels the steam road. The advantages 
of the electric railway, namely, trequent service and the utilization of 
the weight of cat and passengers for traction, should not be sacrificed 
by using electric locomotives; the motor car mile expenses on that road 
have been about 1-6 of the train mile expenses on the steam road. The 
cars are 36 feet long, 8 feet wide and are provided with double trucks 
with 33 inch drivers; four wheeled cars should neve: be used on such 
lines; they are equipped with two motors of 30 hp each, but they should 
have been 50 hp and wound for high speed; there is nothing to prevent 
a speed of 40 miles an hour and the handling of trailers if 50-hp motors 
are used; the wheels and track should correspond to steam railway 
rather than street railway practice. It is perfectly feasible to operate a 
twelve-mile section from one powe1 house with 500 volts; he believes 
the use of the alternating current is bound to come; he prefers the use 
of a latge amount of copper rather than to resort to the three-wire sys- 
tem and the use of ‘‘boosters’’ except under unusually favorable con- 
ditions. 

Electric Mvtors vs. Steam Locomotives.—In a short paper by Mr. 
Baxter in the ‘‘Elcc. Eng.,’’ Match 20, he summarizes the advantages of 
electric motors over steam locomotives. The coal bill is only such a 
small item that even a very great reduction in it would not determine 
the superiority of one system over the other; other advantages of the 
electric locomotive are found more important; among these are: The 
cost of repairs, which is less with electric motors than with locomotives 
as the mechanism is far more simple; the miles run per day ate greater 
with electric motors than with steam locomotives and therefore the cost 
of labor per mile run is much less and the amount of work done with a 
given sum invested in motors is greater than with locomotives; locomo- 
tives averaging 30 to 40 miles per hour do not make more miles per day 
than motor cars at one-third of this speed; locomotives are idle during 
a large part of the day as they have to be examined and cleaned; the 
weight of the train and therefore the power is less for electric traction, 
which also iepresents a saving of power and subjects the track to less 
strain. 

Competition of Electric and Steam Railways.—The ‘‘Eng. News,”’ 
March 21, gives a few figures showing how the receipts of ce1tain steam 
railroads have diminished since the introduction of parallel trolley lines; 
it states that the average loss seems to be considerably over 50 per cent. ; 
on one road it was 90 per cent. In referring to the projected line from 
New York to Washington it states that ‘‘when these lines are once in 
operation a struggle will be inaugurated that may 1esult in completely 
changing our whole system of transportation.’’ 

Underground Railway in Budapest.—The ‘‘Eng. News,’’ March 21, 
gives quite a full description of this railway accompanied by a large 
double plate supplement containing ilustrations of the tunnel, the road- 
bed and the cars; much of the data has already been given in these 
columns. Some illustrations are also given in the ‘‘Elec. Eng.,’’ March 
20, showing method of construction of the tunnel and the cars with their 
dimensions. 

New York Rapid 7ransit.—The ‘*Eng. News,’’ March 21, discusses at 
some length the question of whether it is not a mistake to place the 
railway underground and whether more elevated railways o1 an addition 
to the present tracks is not the best thing to be done. 

Street Railways in Budapest.—The ‘‘St. Ry. Gaz.,’’ March 16, abstracts 
a desciiptive, illustrated article from the ‘Review ot Reviews.’’ 

Buffalo Street Ratlway Plant.—The power plant is described and 
illustrated in the ‘‘West. El.,’’ March 23, in an article by M1. Perkins. 

Minneapolis & St. Paul.—The report of this railway is discussed in 
the ‘St. Ry. Rev.’’ March 16; detailed items of the cost are given. 

‘Storage Battery ina Railway Power Station.—A description of the 
plant in Zurich, an abstract of which was given in the Digest July 28, 
is published in the ‘‘St. Ry. Gaz.’’ March 16. 


Telephone vs. Trolley Companies.—A recent decision in Nashville, in 


which it was held that the street railway company is liable for damages 
except when die to induction, is discussed by Mr. Fisher in the ‘‘St. 
Ry. Gaz.’’ March 16. 

Conduit Systems —The ‘Eng. News,’’ March 21, gives a brief illus- 
trated description of the conduifs to be used in New Yotk and Wash- 
ington. 

Motormen and Car Repairs.—An article by Mr. Reynolds is begun in 
the ‘‘St. Ky. Rev.’’ March 15. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Method for Charging for Current.—The Wright method is commented 
on briefly in the Lond. ‘‘Elec.,’’ March 8; it has resulted in a large net 
profit at Brighton; his plan is (see Digest Sept. 8) ‘‘to charge 14 cents 
per kw hour until the quantity consumed amounted to a use of the aver- 
age maximum demand for at least two hours a day, after which only 7 
cents was chaiged;’’ in view of the great profit reductions in price are 
to be made and meter rents are to be nearly done away with. 

Combined E£lectric Lighting Station and Water Works.—The article 
mentioned in the Digest last week under ‘‘Profitable Plants for Small 
Towns’’ is translated in abstract in the Lond. ‘‘Elec.,’’ March 8: 

Cost of Working at the Portsmouth Station.—The discussion is con- 
tinued in the Lond. ‘‘Lightning,’’ Feb. 14. 

Private House Plant,—An illustrated description of a small plant for 
a private house, driven by an o1l engine, is given in Lond ‘‘Elec. 
Rev.,’’ March 8. 
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Sondrio,—‘‘L,’ Elettricista,’? March 1, contains an illustrated descrip- 
tion of an electric lighting plant in this city (Italy) which was recently 
started; the power is generated by three vertical turbines driving three 
Brown alternators by means of gearing; the output is 25 amperes at 
2.000 voits each; the current is carried to the town by an overhead 
line two miles long after which it is transferred down. 

Wolverhampton.—An illustrated description of this station is published 
in the Lond. ‘‘Lightning,’’ Feb. 7. 

Blackburn.—Lond. ‘‘Lightning,’’ Feb. 21, contains an_ illustrated 
description of this station. 





The Monocyclic System.—‘Elec. Eng’ing’’ for Maich contains an edi- 
torial showing how the monocyclic, in its broadest sense, is a combina- 
tion of the single-phase and three-phase systems, and teferring to the 
discussion of Dr. Be!l’s recent paper, asking why advantages and disad- 
vantages are so hazily considered, and why the absence of definite fig- 
ures is the most conspicuous feature of a manufacturing engineer’s 
papers. 

WIRES, WIRING AND CONDUITS. 

Formation of Metallic Sodium in Conduits: ~The Lond. ‘‘Elec.,’’ 
March 8, contains a communication by Mr. Keiffenheim regarding the 
subject of the formation of metallic sodium in conduits containing stone. 
ware insulators (see J)igest last week under ‘‘Explosions’’); he 
believes that it is not quite correct to attribute the formation of sodium 
to the decomposition of stoneware in the presence of moisture, but 
infers that it is formed by the decomposition of the glaze which is 
formed of salt; he states that nearly all qualities of glass also contain 
sodium or potassium, and concludes that there is still some mystery 
1egarding this ipiportant subject. Messrs. Doulton & Co. (manufact- 
urers of stoneware) believe that the assumption that sodium is formed 
by the decomposition of the stoneware is made without adequate evi- 
dence; they explain that stoneware is a term covering a large class of 
pottery products and that this kind of ware possesses in the highest 
degree quality to withstand cor1osive action; it has been used with very 
satisfactory results for telegraphy; glass insulators have been used in 
connection with bare copper mains but their use has been discontinued ; 
they have made investigations to confirm their views that the deposit is 
not derived from the stoneware but they do not ‘give the results; they 
intimate, however, that the source is the cement, the brickwork and the 
surrounding soil. Editorially it is stated that all salt glazed insulators 
must be condemned for electric supply purposes; glass differs in not 
being porous and therefore not absorbing moisture; the satisfactory use 
of stoneware for telegraph insulators is no criterion, as the voltage is 
too iow and the insulation resistance of a supply main and a telegraph 
wire cannot be strictly compared; if the body of the stoneware is thor- 
oughly vitrified all over its surface it is almost inconceivable that any 
electrolysis can take place; the sodium is found in globules almost as 
fluid as mercury, which indicates the presence of an alloy; there is no 
cause for alarm about the use of porcelain switches and other fittings. 
The subject is also discussed in two other communications in the same 
journal; it appears that the matter will be investigated by the Royal 
Society and the Institution of Electrical Engineers. 

Cause of Explosions.—The I.ond ‘‘Elec. Rev.,’’? March 8, in a long 
editorial, discusses unfavorably the conclusions of the Board of Trade 
and the statements in the Lond. ‘‘Elec.’’ (see above) that metallic sodium 
is formed in conduits which in contact with water produces the flame to 
ignite the gases. It is stated that metallic sodium in a damp atmo- 
sphere, such as exists in conduits, rapidly changes, forming caustic 
soda; no flame will appear when metallic sodium is in contact with 
water, but under certain artificial conditions the escaping hydrogen will 
inflame; the silicates are among the most refractory and stable sub- 
stances known to chemists and ate very difficult to decompose; it sug- 
gests making an expe1imental demonstration of the extraction of metal - 
lic sodium from stoneware, but intimates that results would be unfavot- 
able; it questions whether metallic sodium can be formed under condi- 
tions ‘‘which may easily and do arise’’ as claimed by the other journal. 
Certain statements are made and a number of references cited; among 
these it is claimed that coal gas contains acetylene and ammonia, and that 
the former in the presence of the latter will combine with copper, form- 
ing a highly unstable and explpsive compound termed copper-acetylete ; 
accidents have been recorded caused by the formation of this compound 
in copper pipes through which this gas passed; sodium, which is said 
to have been found, in the presence of acetylene forms a compound 

which in contact with water is decomposed with expiosive violence; the 
conclusion, therefore, is that coal gas should be kept out of conduits, 
The explanation that sodium is the cause would apply only to cases 
where bare cables are used but not to those explosions in which high 
tensions and heavy insulation were used, and it was in the latter kind of 
conduits that neatly ail the explosions took place; it is stated that 
explosions are on record which had occurred before electricity was 
applied; whatever be the cause, the gas company is responsible for the 
material which causes the explosion; the safest remedy, therefore, is to 
prevent the escape of gas from the pipes. 


Kelvin’s Law of Economy Conductors.—‘‘Elec. Eng’ing’’ for March 
contains an aiticle by Mr. Perrine calling particular attention to the 
fact that the law as published by Lord Kelvin treats the problem as 
though a constant current were flowing continuously, and as though the 
cost of the conductor varied directly as its area, This solution is con. 
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sidered incomplete, as no account is taken of the cost of erecting and 
maintaining the line, which does not vary directly with the area of the 


conductor. The subject is treated more from the practical engineering 
standpoint, the total annual cost of any conductor for the electtical 
transmission of energy is reduced to a number of terms in each of which 
there is a constant factor besides the one dependent on the area of the 
conductor. This treatment applies the law to cases involving insulated 
wires, cost of right of way, erection and maintenance. 


ELECTRO-PHYSICS AND MAGNETISM. 


Ferranti Effect.—A paper by Mr. Pichelmayer is reprinted in the 
‘‘Zeit. fuer Elek.,’’ Feb. 15. He gives an explanation taken from the 
book of Dr. Fleming, and describes experiments made by himself which 
gave very satisfactory results, agreeing very well with this theory. In 
view of the present knowledge of electric oscillations he describes this 
phenomena about as follows: a system consisting of self-induction and 
capacity in series corresponds toa very definite period of oscillation of 
the current; if such a system is subjected toa periodic E. M. F. then this 
E. M. F. can generate a higher voltage than the original and the increase 
in voltage will be a maximum when the duration of the period of the 
external E. M. F. is equal to that of the system. A further cause of this 
increase in voltage may be due to the increase in the transformer ratio 
on account of the formation of shunted magnetic circuits; by some 
writers, as also Dr. Sahulka (see Digest Jan. 20, 1894), the latter is given 
as the sole cause of the phenomena, but the present writer believes that 
one is not justified in considering this as the only cause. To explain 
the phenomenon he makes the following mechanical analogy: a tube 
bent in the form of a ring closed on itself contains a diaphragm and on 
each side of it an easily moving piston separated from the diapbragm 
by air spaces, the rest ot the pipe being filled completely with water; if 
a periodically varving force acts on this system so as to make the col- 
umn of water oscillate, then the inettia of the water will represent the 
self-induction, while the compression and rarification of the air in the 
two compartments represent the action of the condenser, the diaphragm 
being the dielectric; suck a system will have a definite rate of oscillation 
and if the period of the external forces corresponds with this, then the 
oscillations of the water column will increase so that the air pressures 
will become greater than would be possible without the action of the 
water. In conclusion he states that by a proper selection of the self- 
induction and the capacity, oscillations as low as desired can be gen- 
erated, thus making it possible to produce the whole range of valtes 
from that of the smallest in the ultra violet light up to those having a 
period of several hundredths of a second. Inthe discussion, which is 
given briefly in another part of that journal, D1. Sahulka describes 
briefly his experiments explaining the phenomena by means of the 
transformer ratio. 


Ozone and Carbonic Acid.—In the Lond. ‘‘Elec. Rev.,’’ March 8, M1. 
Andreoli answers some questions asked by a correspondent. He knows 
of no records of expe1iments showing that carbonic monoxide is pro- 
duced during the electrification of ai: ; the presence of a large proportion 
of carbonic acid and its long electrification would probably be required 
to produce even a small amount of carbonic oxide. When sparks pass 
through carbonic acid gas it is rapidly decomposed; when catbonic acid 
and oxygen are subject to the spark, no action seems to occur, although 
another case is cited in which 5 per cent. of the gas was decomposed 
into carbonic oxide and oxygen, the latter containing ozone and pe1- 
carbonic acid which attacks meicury and oxidizable substances with great 
energy; ‘‘if the oxidizing part of this gas is ozone the percentage of this 
substance would be enormous in comparison to the yield of ozone by the 
electrification of oxygen.’’ 


Electric Oscillations.—The first part of an article by Prof. Righi on 
‘*Blectrical Oscillations of Small Wave Length and Their Use in the Pro- 
duction of Phenomena Analogous to the Principal Optical Phenomena’’ 
is given in ‘‘I,’Eclairage Elec.,’’ Feb. 23, the present portion is mostly 
descriptive and is accompanied by a number of illustrations of the 
apparatus. 

Maxwell's Theory Concerning Electromagnetism, Light and the 
Vibration Theory.—The ‘‘Elec. Tech.,’’ Feb. 15, contains an article of 
some length by Mr. Mewes. 

Propagation of Magnetism in Iron.—An abstract of the discussion of 
the paper of Messrs. Hopkinson and Wilson (see Digest last week)is pub- 
lished in Lond. ‘‘Elec.,’’ March 8; the remarks are complimentary tothe 
authors but contain Jittle of special interest. Mr. Mordey remarked that 
he had found that the magnetic density in laminated iron was unifoim 
even though the length of certain parts of the magnetic paths was 
greater than that of others, which he accounted for by assuming that 
any tendency toa greater density in one place would be counteracted 
by the relatively stronger permeability elsewhere. He referred to the 
excitation of a solid core by redressed currents, such as takes place in 
the magnets of some alternators; he expected to find the arrangement 
wasteful and thought the magnets would have to be lamiuvated, but to 
his surprise he found that this was not the case, it requiring the same 
current and the watts were very little higher than with a direct current; 
the magnet apparently settled down toa certain stable condition, there 
being only a slight surface fluctuation. Mr. Addenbrooke called atten- 
tion to the self-induction of alternators; it has been assumed that the 
permeability of the magnetic circuit was the ordinary one but it is evi 
dent that with large masses in field magnets the self-induction 
apparently could not rise to the amount that would be anticipated in the 
ordinary way and that therefore the reaction of the armature on the 
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field magnets covld not be quite as great as would otherwise be antici- 
pated. 

Magnetic Properties of Iron.—Mr. Lori’s paper is concluded in 
‘*T’Elettricista,’’ March 1; it contains a table and other data of interest 
which do not admit of being abstracted. 





Almospheric Eleciricitv.—The ‘‘Elec, Rev.,’’ March 20, reprints an 
article by Prof. Magie from the American Meteorological Journal in 
which he shows that the conditions at sea ate much mote favoraple for 
systematic work with atmospheric electricity than they are on the earth, 
where the ptoximity of surrounding buildings and the presence of dust 
introduces errors that cannot be allowed for; to this Exnar asciibes the 
occasional observations of negative potentials in the sir. He describes 
the instrument and method used; he fourd that the potential was 
always positive and increased with the elevation; fora difference of ele- 
vation of one metre it varied from 7 to 100 volts; there appeared to be 
no 1elation between the potential and the humidity; the potential differ- 
ences were gteater when the sky was clear although there are some 
marked exceptions; he believes that many of the inconsistences that 
appear in any comparisons of the potentials with the humidity or with 
the clearness of the sky are due to the effects of winds which are found 
to be more than enough to counterbalance the opposite effect due to a 
clouded sky and to give unusually high potentials on cloudy days. 

Tyndal.—The ‘‘Pop. Sc. Mo.’’ for March contains an article by Lord 
Rayleigh on the scientific work of Tyndall. 


EILECTRO-CHEMISTRY AND BATTERIES. 


Chemical Reactions in Accumulators.—‘‘\,’Kclairage Elec.,’’ Feb. 23, 
abstracts an article by Messrs. Elbs and Schoenherr from the ‘‘Zeit. 
fuer. Elektrochem.,’’ Feb. 1. These writers criticise the theory of Mr. 
Darrieus, published three years ago, who stated that during the charge 
persulphuric acid is formed at the positive plate which transforms the 
oxides and sulphates in peroxide, after which it decomposes itself into 
sulphuric acid and oxygen thereby indicating the end of the charge. 
The present writers believe from a large number of experiments that 
this is not correct; when weak currents ate used to charge accumulators 
there is no appreciable amount of persulpburic acid formed; with a 
density of 2,800 amperes pet square metre and an anode of platinum, 
24 per cent. of the calculated quantity of persulphuric acid was formed, 
but with a density of 1,300 only traces were obtained; the normal rates 
used in chatying accumulators are well below this density; which shows 
that persulpburic acid plays no important part. Free persulphuric acid 
does not react on lead or sulphate of lead with the formation of perox- 
ide no matter what the degree of concentration; lead in sulphuric acid 
containing persulphuric acid is rapidly covered with sulphate and there 
is never a formation of peroxide; on a plate covered with peroxide the 
latter is conveited into sulphate with an evolution of oxygen, in a mix- 
ture of persulphuric acid with sulphuric acid; the alkaline salts of per- 
sulphuric acid transform lead and its salts into peroxide but in an 
accumulator the solution is always acid. 

Improvement in Leclanche Batteries.—Accoiding to the ‘‘Elec. 
Tech.,’’ Feb. 28, Dr. Grueninger states that by adding to the concen- 
trated solution of sal-arumoniac atenth of its volume of anbydrous vine- 
gar and protecting the solution as much as possible from the air, there 
will no longer be any formation of the objectionable crystals of insol- 
uble zine salts; the internal resistance in that case will not increase 
nearly as rapidly as with the ordinary solution; as anbydious vinegar 
sometimes contains sulpburic and hydrochloric acids it should first be 
tested for these and if they are found to be present it should not be used 
on account of their action in dissolving the zinc; the vinegar acts to 
form easily soluble basic zinc acetate. 


Copper Batteries from a Hygienic Standpoint.—The question of 
whether the vapors from copper batteries such as are used largely in tele- 
graphy is a source of danger to the health is discussed by Mr. Schu- 
bert in the ‘‘Elektrochem. Zeit.’’ for March. He gives the results of a 
careful investigation made by the German government telegraph depart- 
ment; the question was whether vapors of arsenic were generated, due 
to impurities 1n the zinc; the results show that no such vapors were 
produced; the same was tound when the experiments were conducted 
on a larger scale; to find whether it was possible that such vapors are 
generated in a dead cell by the electrolytic action of the current passing 
through it, careful experiments were made, but like in the othe: cases 
no arsenic vapors were produced. 

Amalgamation of Zinc.—Some methods are reprinted in the ‘‘Elek- 
trochem. Zeit.’’ for March. Besides the well known methods and others 
which ate not as good, the following is recommended very highly: the 
zine is placed in a glass vessel containing a small amount of a solution 
of nitrate of mercury, which is electrolized, the mercury depositing on 
the zinc. To alloy zinc with 3 or 4 per cent. of mercury, the latter must 
first be dried and then allowed to drop slowly into the crucible contain- 
ing the molten zinc, which must then be cast very rapidly in order to 
avoid vaporizing the mercury. 

E. M. F. of an Iodine Cell.—A paper by Mr. Jaurie read before the 
Chemical Society is abstracted briefly in the Lond. ‘‘Elec. Eng.,”’ 
March 8; the cell was used for measuring the rate of diffusion of dilute 
solutions. 

Electricity from Coal.—The ‘‘Zeit. fuer Elek.,’’ March 1, contains an 
articlé by M1. Manfai in which he discusses the subject in detail, arriv- 
ing at the conclusion that a solution of the problem by means of the 
cold combustion of coal does not look very promising; the combustion 
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of coal without heat he says is impossible; there is no. affinity of car- 
bon and oxygen in the cold state; he concludes that the most promising 
solution is by improvements in heat engines and he describes a system 
of his own in which coal dust is burnt periodically like in a gas engine, 
heating the air in contact with it, which is then used in an engine. The 
article contains nothing of importance. 

Electrolysis of Fused Salts.—An article by Mr. Andreoli is begun in 
‘*I.’Blec.,’’ March 9. He gives a brief history showing that the electrol- 
ysis of fused salts preceded that of salts in solution. Davy states that 
nitrate of potash and soda conduct a current when fused; he describes 
Faraday’s researches in this direction. In many cases electiolysis by 
the dry method is destined to supersede that by the wet method; in the 
electrolysis of fused salt the great advantages are that the separation of 
chlorine and caustic soda is complete, while by the wet method only a 
weak solution is produced which must be evaporated; the E. M. F. is 
also much lowe: in the former; the great difficulties with diaphragms 
and diffusion no longer exist, but on the other hand there are other diffi- 
cult problems to be solved; he considers that the electiolysis of fused 
salt is the only process by which chlorine and soda can be produced 
cheaply although it may take some time to convince electricians of this. 
He gives a summary of all the principal methods for the extraction of 
metals from thei: salts 01 oxides or the separation of different products 
by the electrolysis of the fused material; he describes Mathiessen’s 
experiments. . 

Impurities in Commercial Aluminium.—In a paper by Mr. Moissan 
from ‘‘Comptes Rendus,’’ vol. 119, page 12, briefly abstracted in the 
Lond. ‘‘Elec. Rev.,’’ March 8, he contends that when the metal is pro- 
duced by electrolytic processes it is always impure and variable in its 
composition ; the effect of carbon on the physical properties is given in 
a table, which shows that if rolled after catburetting its breasing strain 
is nearly doubled, while if cast, it is reduced. 

Production of Bitartrate of Potash.—Mr. Villani in ‘‘I,’Elettricista,’’ 
March 1, suggests an electrolytic method for the production of this sub- 
stance, which consists in treating the deposits from wine first with caus- 
tic potash and then with sulphuric acid, the sulphate of potash is then 
decomposed in an electrolytic bath; various calculations are given; the 
method is said to be very economical. 

Determining the Condition of Plating Baths.—Dr. Krueger’s serial in 
which he gives simple methods for testing baths is concluded in the 
‘‘Blektrochem, Zeit.’’ for March; he discusses silver, gold and nickel 
baths. 

Metallurgy of Gold.—Ar abstract of Mr. von Garnet’s pape1 mentioned 
some time ago in the Digest, describing the Siemens & Halske process 
for the electrical deposition from cyanide solutions, is abstracted briefly 
in the Lond ‘‘Elec. Eng.,’’ March 8. 


Electric Disinfection.—A paper by Mr. Fatman is published in the 


‘*Bul. Soc. Int. des Elec.’’ for February. He describes the Hermite 
process, giving some figures and some illustrations of the apparatus. 
Electrolytic Dissociation.—An abstract of a paper by Mr. Tanatar from 
the Chemical Society’s Journal is given in the Lond. ‘‘Elec. Eng.,”’ 
March 8. : 
Ions.—The serial by Dr. Gerstmann on ions is continued in the 
‘*Klektrochem. Zeit.’’ for March. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Determining the Efficiency of Dynamos and Motors,—In the conclu- 
sion of the serial by Mr. Ashworth in the Lond. ‘‘Elec. Plant,’’ Feb. 1, 
he gives a detailed description and discussion of the well-known Hop- 
kinson method and the improvements which have been suggested; also 
the methods of Swinburne, Cardew, Menges and Mordey, all of which 
are well known. In conclusion he gives a method suggested by himself 
in which the puwer supplied is calculated from the formula for rota- 
tional etlergy; the rate of change of speed at any speed when the power 
is cut off is used as a measure of the power that was being supplied; 
the observations necessary are measurements of the speed, and the 
change of speed when the power: is suddenly cut off ; the power required 
to drive the armature is then given by the formula 


4 ~* JX change of speed 
in which / is the moment of inertia which would have to be found 
experimentally as it could not be calculated accurately. 

Volimeter.—A small compact form, for storage battery measurements, 
is described and illust:ated in ‘‘L’Elec.,’’ March 9. Theie is a perma- 
nent magnet having between its poles a coil whose axis is perpendicu- 
lat to the lines of force. Inthe centre of this coil there is a pivoted 
soft iron needle which is connected tothe pointer by means of multiply- 
ing gears; the deflections are said to be proportional to the currents. 
An important feature consists in a bar of soft iron laid across the poles 
of the magnet forming a magnetic shunt to the field, which, by keeping 
the magnetic circuit closed, overcomes the tendency of the magnet to 
lose its magnetization; by adjusting this magnetic shunt the constant of 
the instrument may be varied. 

Construction and Use of Electrical Measuring Instruments.—The 
setial by Mr. Yeamans is being continued through successive numbers 
of Lond, ‘“‘El’ty;’’? it is somewhat elementary in character; the first 
portions deal with descriptions of standards, terms, units, etc. 

Secohmmeter.—Mr. Smith inthe Lond. ‘‘Elec.,’’ March 8, in referring 
to the Ayrion & Perry instrument (see Digest last week) stated that the 
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late Mr. Willoughby Smith had described and used the identical instru- 
ment in 1882, it having been constructed one year before. 





Measuring the Internal Resistance of a Ceill.—The ‘‘Phys. Rev.’’ for 
March-April contains a short paper by Prof. Carhart on the ‘‘Variation 
of Internal Resistance of a Voltaic Cell with Current,’’? in which he 
describes, with the aid of a diagram, a method of making the measure- 
ments, in which a pendulum beating seconds is used to operate the 
switches for charging and discharging the condenses, etc. .The methods 
commonly used are not sufficiently exact to exhibit the relation between 
the internal resistance and the current. He gives the results for a Gass- 
ner dry cell. 

Determination of the Conductivity of Certain Salt Solutions.—In an 
atticle of some length by Prof. MacGregoty, in the ‘‘Phys. Rev.’’ for 
March-April, he gives the results of some recent tests made by himself, 
and describes the method and apparatus. The two objects of such 
investigations are, the determinations of the velocities of the ions, and 
the gaining of some insight into the conditions of the salts when in 
solution. His determinations fill a few vacancies in the list of results 
heretofore obtained for salts of the alkaline earths and acetates. 

Students’ Apparatus for Determining the Mechanical Equivalent of 
Heat.—The paper of Prof. Ayrton and Mr. Haycraft which was 
abstracted in the Digest Jan. 12 and referred to a number of times since, 
is given in abstract, together with the illustration, in the ’‘‘Elec. Eng.’’ 
March 20. 

Demonstration Apparatus for Thermoelectric Currents. — The 
apparatus described in the Digest Dec. 22 is illustrated in the ‘‘West. 
El.’’ March 23. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Controlling Apparatus for Switches.—The system used on a French 
railroad is described and illustrated in the ‘‘Zeit. fuer Elek.,’’ Feb. 15. 

Pacific Cable.—The estimates for eight different 1outes, taken from the 
‘Montreal Gazette,’’ are given in Lond. ‘‘Flec. Rev.,’’ March 8. 

Telephone Agreement.—The Parliamentary discussion is published 1n 
the Lond, ‘‘Elec.,’? Match 8, and discussed editorially in the ‘‘Elec. 
Rev.’’ 





Communication with Lightships.—The arrangement used to connect 
the Scotland lightship with the shore at Sandy Hook is described and 
illustrated in the ‘‘Elec. Eng., March 20, taken from the government 
report by Prof. Blake. The system of direct connection was uséd and 
abandoned and is now superseded by another in which the cable is run 
to a spot near the lightship’s anchor, where it is connected toa similar 
cable at right angles to it, to which are again connected small cables 
parallel to the first, thus covering the area over which the ship moves; 
no further description is given; the system is said to be satisfactory and 
it is proposed to use it at other stations farther apart. : 

Telephone Situation.—In a supplement the ‘‘Elec. Rev.,’’ March 20, 
enumerates the patents which have become void and some that have not 
in view of the recent Bate decision. 

Alarm for Safes.—Mr. Hachenberg, in the ‘‘Elec. Rev.,’’ Match 20, 
describes a system in which a metallic ball is suspended so as to be in 
very close proximity with a metallic cup but not in contact with it, both 
cup and ball being mechanically connected with the safe; the least 
vibration caused by a blow or opening the door of the safe will cause a 
contact between the ball and cup, thereby sounding an electric alarms 
To prevent the wires from being cut, another circuit with a continuou. 
current flowing through it is used, keeping the magnet locked at the 
bell, when this current is broken the alarm is given by a clockwork 
alrangement. 

Block Signals.—The system used na railway in Denver is described 
and illustrated in the ‘‘St. Ry. Rev.,’’ March 16. 


MISCELLANEOUS. 


Stress and the Corrosion of Metals.—A paper by Mr. Andrews is 
briefly abstracted in the Lond. ‘‘Elec. Rev.,’’ March 8. He investigates 
the influence of stress upon the corrosion of metals; bars of the same 
kinds of iron or steel were subjected to different stresses and placed in 
an electrolyte, usually common salt, the difference of potential being 
taken as a measure of their relative corrodibility ; tensile stress causes an 
average of 0.016 volt between strained and unstrained bars, the latter 
being positive and therefore the mote cortodible; torsional strain gave 
0.018 volt, the unstrained being again positive; flexional strain on plates 
gave 0.012 volt; wrought iron in sea water is more resistant than steel, 
sometimes amounting to 25 per cent.; the more carbon present the 
greater the corrosion; the voltage existing between strained and 
unstrained metal may induce local corrosion; the original paper is pub- 
lished in the ‘‘Proceedings of the Institute of Civil Engineers,’’ 
vol. 118, 4. 

Acetylene.—The ‘‘Zeit. fuer Beleucht.,’’ Feb. 28, states that according 
to Moissan (whom it entitles as the discovere: of calcium-carbide) a cur- 
rent of 350 amperes and 60 volts will be required for producing 120 to 150 
grams of calcium-carbide in 15 to 20 minutes; with the best steam 
engines the current for one kg (2.2 lbs.) calcium-carbide will cost 75 
cts., acubic metre of acetylene would therefore cost two dollars; the 
lighting power is thought to be about the same as that of benzole 
and the cost of lighting by acetylene would therefore be about 25 times 
as great as with benzole. 
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Electric Currents in the Living Body.—In the Lond. ‘‘Elec. Rev.,’’ 
March 8, Dr. Hedley replies at some length to the paper ot Prof. Hors- 
ley abstracted in Digest last week; he differs decidedly on a number of 
points; he claims that the paper is not satisfactory from the standpoint 
of electrotherapeutics; he considers that the scope of electrothera- 
peutics is here so undeistated as to be little short of misleading ; rega1d- 
ing the statement that the use of electric currents is purely arbitrary he 
states that this cannot be accepted; D’Arsor.val found that with sinusoi- 
dal currents the so-called respitatory capacity of the blood was notably 
increased, and therefore this is a means of altering the nutritive con- 
ditions of the whole body. The use of electricity in medicine caunot be 
considered more arbitrary or more empirical than the employment of 
many prominent drugs. 

Electrical Fishing.—The ‘‘Elec. Tech.,’’ Feb. 28, states that in Japan 
very good results were obtained with an electrictdamp in the form of a 
fish which was lowered into the sea about 100 feet and which attracted a 
large number of fish which could then be easily caught. To catch shark 
a mackerel was tied to the end of a conductor connected with a sougce 
of an induction current of 50 volts, the current being started after the 
shatk had swallowed the fish, the effect being to produce unconscious- 
ness, during which time the shark can be caught and killed. 

Biographical,—The death of Dr. Martin Kiliani is announced; a bio- 
graphical sketch of some length and a portrait are published in the 
“Zeit. f. Elect. u. Electrochem.,’’ March 1. 





Patent Statute.—The American electrical journals of last week con- 
tinue to publish articles and comments on the recent Bate decision. 
The ‘‘Elec. Rev.’’ contains a communication from Mr. Maynard discuss- 
ing briefly Prof. Thompson’s recent article. ‘Elec. Eng’ing’’ for 
March contains an article by Mr. Smith commenting on the Bate decis- 
ion and explaining the rules applying to foreign patents. The same issue 
also contains an article by Mr. Brown reprinted in the ‘‘Elec. Rev.,’’ 
March 20; he believes the decision to be of advantage to a!l electrical 
interests but certain forms of telephone transmitters are yet covered and 
the circuit court of appeals may sustain the Berliner patent. An editor- 
ial in ‘‘Elec. Eng’ing’’ for March speculates on the formation of a 
lamp trust and intimates that the Bell Company is ready to flood the 
market with telephone appatatus at a price so low that new companies 
cannot afford to bid. 


Electrical Exports.—The ‘‘West. El.,’? March 23, gives a compilation 
from the repoit of the Treasury Department, of the exports of electric 
light appliances, telegraph and telephone instruments and the imports 
of gutta percha, for the last fiscal year. The exports of electric light 
appliances amounted to a total of $650,418, of which the laigest portions 
went to British Australasia, Canada, England, Brazil, Cuba and Mexico; 
the exports of telephone and telegraphic instruments amounted to 
$1,534,277, most of which went tothe same countries, including also 
Germany. 

Calcium Carbide.—The ‘Eng. and Min. Jour.,’? March 16, 1epoits a 
discussion on this material at a recent meeting of the New England Asso- 
ciation of Gas Engineers; it appears that companies are about being 
formed in Berlin, England and France to manufacture this material. 

Self- Winding Clocks.—A description of the Salisbury system is begun 
in the *‘Teleg. Age,’’ March 16. 


Flying Machine.—An illustrated description of the Wellner machine, 
which has been referred to a number of times in these columns, is given 
by Helene Bonfort in the ‘‘Top. Sc. Mo.’’ for March. 





Glass vs.:’Porcelain. 


Messrs. Doulton & Co.’s statement in our correspondence columns 
last week, that experience with glass insulators in connection with bare 
copper mains has led to their use being discontinued, in certain 
instances, is confirmed by information which we have received in reply 
to inquiries from the Kensington & Knightsbridge Company; but the 
cause of the difficulty which has arisen is not at all clear. The positive 
and the middle conductor quickly dry off any dampness, and the insulation 
resistance of the glass insulators is good. But on the negative side this 
drying off does not occur, or occurs to so small an extent that where the 
concrete sweats, owing to moisture of the surrounding soil, or to other 
local conditions, the condensation which is facilitated, and perhaps to 
some extent induced, by the so-cailed hygroscopic nature of the surface 
of the glass, may exceed the dissipation; and it is found that low insu- 
lation results. This selective action is not, as we have already remarked, 
very clear. The sealing up of a fault on a telegraph cable is, of course, 
due to the formation of insoluble salts, but no corrosion worth mention- 
ing is found in the present case. When the earthing of the middle con- 
ductor was advocated some years ago, the reply by experienced engineers 
was: We can get good insulation on the positive and middle; they 
mend themselves up, but the negative wi// earth itself if it can, and 
won’t mend. It seems possible that there may be a surface tension 
effect, as in the Lipmann electrometet, which causes the film of moisture 
near the positive to retract. 

A curious experiment of Lord A1:mstrong, which only awaits correla- 
tion to be admitted into some branch of electrical science, may be 
recalled in connection with glass insulators. Two glasses full of water 


are placed nearly touching, and a wetted cotton thread forms a.connec- 
tion. 


A powerful induction coil is arranged with a spark-gap, allowing 


THE ELECTRICAL WORLD. 





405 


only the ‘‘break’’ spark to pass. If the water is perfectly pure and clean 
it will rapidly travel across the thread connection with the current, 
while the thread will move in the opposite direction. 

It is possible that the rapid rise of insulation resistance between two 
conductors, when supported on glass, or stoneware or glazed pottery, is 
not due to electrolysis of the moisture, or to its dissipation by heat, so 
much as to this unexplained withdrawal from the positive, and that this 
increase of resistance may indeed be unaccompanied by any material 
tise of insulation between the negative and the earth.—London 
Electrician. 





Stedman Transfer Tickets and Newark Trolley Conductors. 


The New York Suz asks why the Newark trolley line conductors, as a 
matter of fact, have come to shirk their duty with respect to the punch- 
ing of the little row of seven heads at the top of the Stedman transfer 
ticket, designed to identify the holder. The Sum is inclined to think 
that thei: inattention to this particular detail of the system is due to 
uuofficial embarrassment in the presence of female passengers. There 
are not enough female types on the ticket. The women of Newark have 
somenbow taken it into their heads that the distinction between the sixth 
portrait and the seventh is not merely a distinction between hat and 
bonnet, but substantially a classification according to age. The conduc- 
tors have discovered that they incur resentment when, after a swift 
inspection of a female passenger, they conscientiously rate her as 
belonging to the comparatively mature class typified by number seven. 
This is the only flaw the Sum discerns in the Stedman system, and adds 
that there ought to be at least five female heads on the ticket, represent- 
ing different types of beauty, but all beautiful and all young. 


Covered Fuse Cut-Outs Dangerous. 


BY WALTER E. HARRINGTON. 


The rules of the Boards of Fire Underwriters indicate covered fuse cut- 
outs. The probable reason of such a requirement is based on the natural 
assumption that the ‘‘blowing’’ of a fuse if not entirely covered up will 
cause fire. The reason a fuse is employed is for protection, but experi- 
ence has demonstrated that fuses 1arely ‘‘blow’’ in practice unde the 
conditions,which have determined their rating. That is to say, the rat- 
ing of fuses is based upon the minimum curient causing fusion in the 
maximum time, and the usual condition in practice under which a fuse 
‘*blows’’ is such that an abnormal current flows through it before 
fusion occurs. 

When a fuse ‘‘blows’’ under the conditions which have determined its 
rating, the phenomenon is one of very little manifestation—the metal 
simply melts quietly and drops. Consequently if a fuse be covered this 
latter behavior does not effect in any wise the action or result of the 
fusion, patticularly so if the difference in potential be low, say 50 
volts. There is no question but that the observation of this latter 
method of fusion led to the adoption of the method of using covered 
fuse cut-outs. 

The writer believes that the use of covered fuse cut-outs is radi- 
cally wrong, as it is based upon practically wrong premises. As stated 
before, fuses rarely ‘‘blow’’ in practice under the conditions such as 
have determined their rating. The usual causes of fuses ‘‘blowing’’ are 
due to crosses, grounds and short circuits. It therefore follows that the 
momentarily great flow of current which the fuse permits to flow 


‘through it during its fusion causes it to blow quicker, and the more 


severe the condition, the higher the voltage, the quicker the fuse blows, 
with the consequence that a veritable explosion follows. 

In 500-volt practice it is impossible to have a fuse ‘‘blow’’ under a 
short circuit in any of the commercial covered fuse blocks without their 
destruction. Every fuse block manufactured and placed on the market 
for sale was recently subjected to short circuit tests in the power 
station of the Philadelphia Traction Company, and in every instance the 
lids were shattered and the terminals burned, and‘further, the circuit 
was opened by the switchboard magnetic circuit breakers. 

The blowing of a fuse under a short circuit in 500-volt work, when the 
fuse is open in the atmosphere, is accompanied by a loud rifle-like 
explosive report. It is manifestly incorrect then to take this explosive 
and enclose it in a small space. The writer read a paper upon ‘‘The 
Destructive Arcing of 500-volt Fuses’’ before the American Street Rail- 
way Association at Atlanta, Ga., in October, 1894, which dwelt upon the 
destructive and vicious characte: of the gases attending the blowing of 
fuses, and showed that the incidental troubles following the blowing of 
the fuse due to the gas could be worse than the damage incident to the 
flow of current causing the fusion. 

The sudden formation of gas in a closed fuse block under a short cir- 
cuit condition is attended with the most severe results, as the gas is an 
excellent conductor, and being enclosed without free vent the gas is at 
its maximum density, and therefore minimum specific ohmic resistance; 
the result is that, while it is true the fuse is disintegrated, yet a most 
excellent flexible, floating conductor is present carrying current ; further- 
mote, this gas is maintained at the expense of the terminals, and is a 
most fruitful source for fires. 
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The natural reniedy is to provide fuse blocks, the fuse having free 
unobstructed vent to the atmosphere. Copper makes the best fuse metal, 
as it gives the minimum cross section of metal per ampeie of any 
metal excepting silver. The length of fuse should be made as small as 
possible, and have protected terminals such that when the fuse has 
‘*blown’’ the asc is killed by the protection on the terminals. 

If protection outside of the fuse is desired against the vicious gases 
following the explosive blowing of the fuses, a spacious box or closet 
should be built for the fuse blocks to vent into, provided with proper 
ventilation and protected inside against fire. 

Experience shows that no dependence can be placed upon fuse metals 
as a protection on circuits carrying over ten amperes, and that magnetic 
circuit breake1s are the only means available for sure protection. 


Electricity in a Shoe Factory. 


An interesting electric power tiansmission plant is in process of 
installation by the General Electric Company at Rochester, N. H., for 
the operation of Messrs. It. G. & E. Wallace’s shoe factory. 

The system adopted is the regular three-phase devised by the General 
Electric Company. The source of power is steam, and the fuel scrap 
bark—the refuse from the tanneries located on the ground. The generator 
will bea 140-kw machine wound for 560 volts, the distance of trans- 
mission being insignificant. The motors will be of the induction type 
without commutato1s or moving wires, and will be wound for 500 volts, 
so as to opetate without the use of transformers. They will be 5, 15, 20 
and 25-hp machines. Another generator, to be used principally for light- 
ing, will shortly be added. 

The installation of this plant was determined upon after a careful 
investigation of the merits of the three-phase system and the economy 
likely to be induced by its adoption, as compared with the cost of 





Fic. 2.—DYNAMO FRAME. 


installation and maintenance of a system of mechanical distribution of 
power, 7, ¢., line shafting, belts, etc. Messrs E. G. & E. Wallace had 
already experimented with motors in the operation of their shoe fac- 
tory, and the pronounced advantages which accrued proved the deciding 
factor which resulted in the present installation. 


Two-Phase System for Lighting and Power. 


An exhibition of the S-K-C two-phase system was given’on Friday of 
last week at the station of the Citizens’ Electric Illuminating Company, 
Brooklyn, at which there was present by invitation a large number of 
electricians from New York, Brooklyn, and vicinity. 

The plant consisted of a 60-kw S-K-C genctator from who%e circuits 
current was taken for a 10-hp motor driving a Hochhausen incandescent 
dynamo, a 3-hp motor driving an exhaust fan and both are and incan- 
descent lamp circuits, 





Vor, XXV. No. 13. 


The dynamo has no collector. rings or moving wire, the revolving por- 
tion (Fig. 1) consisting of a cylindrical steel casting with laminated 
polar projections, the number of these projections corresponding with 
the number of pairs of stationary coils on the dynamo frame, Concentric 
with the movable part, which is called the inductor, is the field coil; 
this is stationary in the armature frame and magnetizes the moving 
inductor, which it embraces without coming into actual contact with it. 





Fic. 1.—INDUCTOR. 


On projections from the dynamo frame (Fig. 2) on each side of the 
inductor coil are placed the coils in which two alternate currents are 
generated, the coils on the projections on one side being ‘‘staggered”’ 
with respect to those on the other, thus producing a difference of phase 
between the two currents generated. 

The frame of the motor (Fig. 3) corresponds in principle to that of the 
dynamo (though differing in construction), but with the inductor coil 
absent, and the two currents of displaced phase are led to the two cir- 
cuits in the stationary part of the motor corresponding to those in the 
generator. In the face of the polar projections of the motor frame is 
sunk an oblong copper ring, called a compensator, which partly over- 





FIG. 3.—MoTorR FRAME. 


comes the armature reaction, its action being somewhat similar to the 
Ryan armature reaction winding for constant current machines. The 
armature of the motor is of the short ci1cuited or induction type, but its 
winding is connected to two collector 1ings to enable a resistance to be 
put in series when starting; this resistance is forthe purpose of 1educing 
the armature reactance (which is large until the motor gains its normal 
speed), thereby secuting a good starting torque; itis cut out when 
normal speed is attained, the armature then running with its winding 
short circuited. 

In order to neutralize the effects of the inductance of the motor, con- 
densers are connected in parallel with it, thus obviating the idle current 
which otherwise would load up the generator and also, of course, increase 
the C* Rline loss. The effect of the condenser was illustrated by throwing 
it in and out of circuit; the current with the condenser in was 6% amperes 
and became 9% amperes when it was thrown out. 

The exhibition was a most satisfactory one, all of the apparatus work- 








Marcu 30, 1895, 


ing with great smoothness and little or no heating, One side of the 
circuit was purposely made to carry a considerably greater load than the 
other, but with no noticeable effect on the lights. 


A New Self-Locking Rail Bond. 


The novel rail bond and means for attaching which we illustrate below 
is being placed on the market by the Thompson-Brown Electric Com- 
pany, of Boston. 
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per cent. is not noticeable in any way. Heating and cooking apparatus 
are operated, as well as laundry and tailors’ irons, with great satisfac- 
tion. 


A Compact Iron-Clad Dynamo. 


We illustrate in the accompanying engraving an iron-clad dynamo 
made by Max Mayer, 136 Liberty street, New York. This machine, as 
the illustration shows, is bipola: with the magnet cores arranged ina 
vertical plane, and the magnet frame is cast in one piece from the best 
grade of steel. The armature is of the dium type, and is comparatively 
large in diameter, enabling the machine to run at moderate speed. The 
winding is sunk in slots in the usual mannet, and the armature coils are 
so connected as to electrically balance the winding and thus eliminate 
local currents. 

The electrical and mechanical details have been very carefully worked 
out with a view to making the machines entirely reliable and to minim- 
izing the amount of attention required during operation. It will be 
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New RAIL BOND AND METHOD OF ATTACHING. 


The terminal piece is made of bronze, and tapering as to its body. At 
one end is a grooved lug, the slot of which 1s so proportioned as to 
make a tolerably snug fit on the wire bond. The tapering body or stem 
of the terminal is half round. To attach the device to the rail a nine- 
sixteenths inch hole is drilled through the rail, and the stems of the 
terminals are pressed in from opposite sides, the two half round stems 
filling the round hole. The pointed ends enable the two stems to slide 
by each other. After the ends of the wires have been laid in the grooves, 
each of which is about one and a half inches long, a smail machine is 
applied as shown, and operated by powerful screws, nuts and levers. 
The pressure, which by this means can be instantly applied to the 
bonds, at once folds over the lips of the groove on to the wire, thereby 
making solid contact. At the same time the stems are forced home in 
the hole in the tail tightly, turning out or clinching themselves 
in such a manner that it is simply impossible even to loosen the 
wire or the terminal. They must be cutout. The entire work of placing 
them is a matter of a very few moments. 


A Three=-Phase Plant. 


In arecent letter to the General Electric Company, Mr. Eugene F. 
Carpenter, superintendent of the Concord, N. H., three-phase plant, 
which has been in operation since September, 1893, speaks highly of 
this pioneer installation. There are now over 400 hp in motors and over 
6,000 incandescent lamps in operation from two 250-kw generators, It is 
four miles from the station, at Sewall’s Falls, where over 5,000 hp have 
been developed, to the centre of the city of Concord. The voltage at the 
city is 2,200 onthe primaries and 110 0n the secondaries. The loss 
between the generators and transformers is 7% per cent. on the heaviest 
load that has been carried. The generators were put into service, run- 
ning continuously, with the exception of one and one-half hours every 
Sunday afternoon for cleaning up, and have never given one minute 
of trouble, from any cause. Type F transformers ate used, and with 
the single exception of having a primary coil open in one, these 
have proved satisfactory. After having the vexation of commutators, 
sparking brushes, burned-out armatures, coils and starting boxes 
to contend with in the old 500-volt circuit, their absence from the 
present system with no corresponding annoyance attending, Mr. Car- 
penter says, is a relief that words cannot express. The motors start 
promptly, with load, and their speed is almost absolutely constant, 
varying less than 2 per cent. from load to running free. The motors 
and lights are run from the same transformers, and starting a motor 
does not affect the lights any more than starting lights which took 
the same amount of current would. No difficulty is experienced in 
balancirg the circuits and a difference of loads between two sides of 25 





noticed that the arms which support the journal yokes are very massive 
giving the armature a rigid support andZobviating any tendency to get 
out of alignment. The journals are extra long and the shaft is unusually 
large, carrying out the object had in view in providing the stiff support- 
ing arms. 

The electroplating machines are provided with heavy copper gauze 
brushes, and those of higher voltage have carbon brushes. The com- 
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IRON CLAD DYNAMO. 


mutators on all machines are of the best modein construction, tempered 
copper and mica insulation being used thronghout. 


A New Diaphragm For Telephones. 


A diaphragm for telephones has been invented by M1. John Henry 
Demser, 556 East Main street, Bridgeport, Conn., which, it is claimed, 
obviates the bad effects which inductive line disturbances have on the 
telephonic rendering of speech. The diaphragm is very simple in con- 
struction, consisting of two metallic discs with a granulated substance 
sealed between them. Different metals may be employed for the two 
discs, one type of ‘diaphragm being constructed with discs of different 
metals—one of plate tin and the other of brass. It is claimed that the 
diaphiagm works equally well over long and short distances, and that 
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it has been tested upon long distances up to 1,000 miles, and also used 
on a’grounded circuit of 20 miles with excellent results, almost entirely 
obviatiug the effects of induction and permitting of easy conversation 
in case where before its insertion in the receiver it was almost impossi- 
ble to hold a conversation. 


An Efficient Water-Wheel Governor. 


The accompanying engraving illustrates a water-wheel gove:nor manu- 
factured by the Lombard Water-Wheel Governor Company, of No. 61 
Hampshire street, Boston, Mass., which is a considerable départure 








Vor. XXV. No. 13. 





The cylindrical pressure tank is about one-third full of a thin, non-vis- 
cous oil, and the piping is arranged so that oil, and never air, ente1s the 
hydraulic cylinder. It will be noticed that about one-third of the dis- 
tance from the left hand end of the pressure tank there is a row of rivet 
heads. At this point there is a tight partition across the tank, and there 
is no connection between the right and left hand end of the tanks except 
by way of the piping and through the hydraulic cylinder. In the right 
hand end of the tank are oil and air under high pressure, and in the left 
hand end of the tank isa vacuum. The oil is discharged from the 
hydraulic cylinder into the vacuum chamber of the tanx, and is immedi- 


Fic. 1. WATER WHEEL GOVERNOR. 


from common practice. The actuating force of the governor is com- 
pressed air, which is contained in the cylindrical reservoir under the 
bedplate, in which a pressure of 210 Ibs. is maintained by an air-pump 
operated by the pulley shown on the front of the machine. 

The governor consists essentially of a hydraulic piston which applies 





ately returned by the pump to the pressure chamber. In this way a con- 
stant pressure and a constant vacuum are maintained. The cir- 
culating system is provided with a lever throttle valve and globe 
alves at various appropriate points; also pressure and vacuum 
gauges. 
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Fic. 2.—DIAGRAM SHOWING LOAD AND SPEED RELATIONS. 


its thrust in either direction to the tack, pinion and gears at the left 
side of the machine. These gears transmit the motion of the piston to 
the gate mechanism of the turbine. The movement of the hydraulic 
piston is controlled by the governor: balls, which actuate a perfectly bal- 
anced piston valve, having a lap of one-sixty-fourth of an inch. 
This valve opens and closes a passage between the air reservoir and 
one side or the other of the piston, according to the movements of the 


governor balls, te 


It is not claimed that this governor will give absolutely constant 
speed, but it is said to afford speed regulation that compares favorably 
with the best steam engine practice. Observations were recently made 
at Baltic, Conn., of the work of these governors used in connection with 
three pairs of Holmes horizontal wheels under a 35-foot head, and the 
readings showed a very creditable performance. Under’ a variation in 
load from 57 to 76 hp in one minute, the speed of the water-wheels is 
reported as varying 275 per cent. 








Sinancial 3ntelligence. 


"THE ELECTRICAL STOCK MARKET. 


NEw YorxK, March 23, 1895. 


© THE ELECTRICAL STOCK MARKET opened strong this week and displayed 
none of the lethargy which characterized it recently. General Electric closed 
Monday firm at last week’s closing quotation. and immediately began to climb, 
showing unusual strength during the whole week, notwithstanding the bearish 
reports as to the decreased profits on the apparatus manufactured, due to cut- 
ting in prices. Some attribute the sudden accession of strength to the reported 
understanding between the General Electric and Westinghouse Companies, 
looking to a cessation of hostilities in patent matters. This mutual arrange- 
ment is also held accountable for the very strong aspect of Westinghouse stocks 
which have been gradually climbing all the week. Both companies are doing a 
large business, but that fact has been known and made the most of for some 
time, so that it would not affect the stocks just now. General Electric went to 
353g at one time on Thursday, and Westinghouse has been firm at 35 and 36 for 
the past three days. 


PHILADELPHIA TRACTION COMPANY has authorized an issue of 100,000 
additional shares, which increases the capitalization from $15,000,000 to 
$20,000. 000. 


THE CONSOLIDATED ELECTRIC STORAGE COMPANY has declared a 1 
per cent. dividend, payable April 10, to stockholders of record and holders of 
receipts and certificates of the General Electric Company. Books close March 20. 


ELECTRICAL STOCKS. 


Par. Bid. Asked 
oe adh cy teat RTE ee eee a 100 120 125 
Edison Electric Ill, New York..........- ie fe 100 91% 100 
- | PE aoe Pose 100 os 108 
= ? ” EE & 6s 5 0 6 44:0 's 6 &¥ 5 100 we 
- = ” roe - ‘alk oe alee 100 a 115 
Edison Ore Milling ...... a ener eee 100 13 15 
Electric Storage o.. Philadelphia. . oe she hla 100 29% 30% 
ee SOE oe i 6 bee 0 68 tee Sake ag eae. 100 37 714 
General Electric, pref ....... ate ele be SnD 100 68 70 
Westinghouse Consolidated, ata ta eke 50 36% 37 
ea -ar are ar 50 §2 523 
BONDS. 
Edison Electric Ill., New York ......... 100 es 10654 
Edison Electric Light of Europe....... e308 obs 100 75 85 
General Miectric Co. deb. G8... wc ccc ceeeve 100 os 90% 
TELEGRAPH AND TELEPHONE. 
Ampetiene Dall TOemeRs. i... 26 ete eee 100 196 197 
American District Telegraph... .....-2-seccce08.8 100 0 45 
American seeagrege SE re Ce ae eee ee 100 90 92 
Central & South American Telegraph......... 100 117 120 
I iis sic gk og Oki 06 & &@ we 2 100 130 140 
I a on a os os 6 be te 0 8 eS eRe 8 100 50 50% 
ee a ee. SN. , nc 0 6. <0 > oon & 00 * 100 105 a 
ee SE OD hg cig 0's pw 0 0 8 0 0 800 100 70% = 
New York & New Jersey ‘Telephone. ........ ° 100 103 105 
Postal Telegraph-Cable......... ee a a 100 634% 2 
Western Union Telegraph ...... ee eee 100 2834 816 
ELECTRIC TRACTION STOCKS. 
ae TTREIIOL Sk 005 0 6 0 0 018.6 © bb ee 6 tek 25 15 154 
pe Ds A ie er ee oe ee ee 100 100 a“ 
Brooklyn Traction. . se: wie we el.e ce Coconut ae te ake 100 9 ll 
pref pa eile & ace 6a see 8 6 6 ke 100 ma §3 
ee er ee a, 8s Ss eS 6 eee Be) 8 6 bad 100 6644 69 
Ce I ae oe Sty be bee ce ae a ieee 100 68 7 
Ce RSE Eels See eee te eee he 8 we 100 59 60 
CEE OL n'a os Sc oe a 6 ee ale ele. ee je has 100 305 315 
ee OE Oy Se ee Seidl wce: Ska 100 46 49 
Consolidated Traction of N.J........-. a ork oe ¥< 3 33 
oe pyr eS ee ee ee 50 79 80 
cf i EO Cras > ao 0 *§ 6 808 be 08! 6 100 5% 614 
a sville St. Ry. oom Be ae oe a eg eg e  e ie - ce 100 37 39 
ee ee RS el Se a ee Eee a be 100 87 88 
atetenmetitan tenalen’ ER. ss 6 oo. 8, 0.66 100 9734 98 
New Orleans Traction Pree stele te 4's. 8.8.8 9 100 15 18 
Oo ES og ee ee ae ee 100 56 60 
North, Shore Traction. GN & “a)&, &6 ee Melee Glee 100 a ii 
ss +. e 6k wel eae ee . 100 74 83 
oepte’ i a eee vale ev a kee 25 oe 50 
EEO, ng 6m aks 0 0 85 Owe ed 8 50 9044 9034 
nn Teh C6 & 6 6 & 6 46 o 5/8 8.60 @ eee a 38 “ 
Union Ry. (Huckleberry) atveila® a (6 ee bb ie. a ata Bs 100 112 115 
West ee SS Wie ug! a: a.» 3 & Sw ale aes 100 61 61% 
a SE eee Tra ee 100 874% 88 
Worcester Gt a alahc bralg's? 4:8 4 « a ee wees 100 a 13 
eS gh ect cig gl aiMeTk ae ack Byes 100 77 80 
BONDS. 
ee Te tee Os 5 6 a es 6 800 04 0 0 008 100 101 
*Binghamton Railroad Co. AD NTE Saptedons y ewes 100 99 00 
Oe ee SO ee re © 6.9.8 100 9 a 
aeons Ge. Ue, Wes nc bs 0 6 8 ee $i0) eons gles 100 95 97 
el AR ae ee dre 008 100 105 108 
*Westchester Electric Ist. mtge. 5s,......+++8+ 100 98 101 





* With accrued_interest, 








LONG ISLAND TRACTION’S RECHIVERSHIP is regarded as_itslonly.salva- 


tton. The jobbery connected with the company was sapping its life away at a 
painful rate, and the appointment of the receiver, together with the declaration 
of an intention to reorganize on an honest basis, caused an upward jump of 1 
per cent. in the one of the stock. 


— Special Correspondence. 
NEw York NOTEs. 


OFFICE OF THE ELECTRICAL WORLD. 
253 BROADWAY, NEw YoRK, March 25, 1895. 

A BILL has been introduced at Albany requiring an electric railway to get 
the consent of 75 per cent. of property owners aJong its line in order to obtain 
a status for a franchise. The measure is said to have the Vanderbilt reilway 
interests behind st. 


THE STRIKE OF ELECTRICAL WORKERS was declared off on March 21 
and about 6,000 men in different trades went back to work the next day. The 
new agreement embodies some concessions on both sides, but principally on the 
part of the men. The eight-hour work-day will be granted on May1l. The 
settlement of the difficulty was largely due to the efforts of the New York 
Council of Conciliation and Mediatiov, of which Bishop Potter is president. 








NEW ENGLAND’ NOTES. 


BRANCH OFFICE OF [HE ELECTRICAL WORLD, 
Koom 91, Hathaway Building, 620 Atlantic Ave., 
Boston, March 23, 1895. 

LINTON & SOUTHWICK, Worcester, Mass., are working night and day to 
keep up with orders, and are at present estimating upon some special work 
with excellent chances of success, which will place them still further in the 
front ranks in the line of switches and switchboard manufacture, 


THE THOMPSON-BROWN ELECTRIC COMPANY, Boston, is, without much 
noise, *‘getting there’’ wonderfully well. Its business bas shown incieases 
steadily since the first of the year, January and February showing good profits, 
while March is away beyond the most sanguine expectations of President 
Thompson and Treasurer Brown. 


Mk. W. C. PIERCE, the latest accession to the staff of the Thompson-Brown 
Electric Company, of Boston, while comparatively new in the electiical fieid, 
will undoubtedly make a good record for his company and himself, as he pos- 
sesses al] the best qualities of the successful salesman. He will travel princi- 
pally in western Massachusetts and New York State, avd we bespeak for him a 
cordial reception. 


MR J. J. GATES, general manager of the Perkins Electric Switch Manufac- 
turing Company, of Hartford,.Conn., favored this office with a call this week, 
He was overwhelmed with business, having been called to Boston unexpectedly 
to look after some big orders. Planning always for business success, Mr. Gates 
is never happy unless he secures it, and those who know him best know that 
he rarely misses the mark. The Pe1lins Company is doing now the best busi- 
ness of its existence, and in its regular line of specialties—switches, sockets, 
cut-outs, etc.—is scoring success, while orders for the Waterhouse-Gamble 
incandescent arc lamps are constantly increasing. It will very shortly be in a 
position to furnish incandescent lamps, in the manufacture of which the 
names of C. G. Perkinsand J. J. Gates havein the past conspicuously and 
creditably figured. Its facilities in this direction are most excellent as to both 
factory space and the most modern improvements. 


ENGLISH: NOTEs. 


(From Our Own Correspondent.) 
Lonpon, March 13, 1895. 


WATER POWER.—The Worceste: Corporation are experiencing, as was 
generally predicted, the costliness of water power. Bitten with the mania for 
making use of waste power, they placed their central station several miles out- 
side the town with the utilization of the water power in view. The station has 
during the past winter been alternately flooded and frozen out, and recently a 
little bill of £5,000 for extras was presented, bringing up the total cost of the 
station to 30 per cent. more than was eslimated. In this connection I may men- 
tion that a 25,000 hp water fall, situated in Norway, is being advertised for 
sale. This valuable property should certainly be brought to the notice of the 
Niagara Falls financiers. 


THE WORRYING OF ELECTRIC LIGHT COMPANIES.—The St. James & 
Pall Mall Electric Light Company, which has its two stations in the heart of 
the West End, has been subject for some time past to spasmodic actions in con- 
nection with the nuisance alleged to be caused by the working of its stations. 
The latest action of this kind was settled yesterday. It was taken by no less a 
personage than Her Majesty's Attorney General, representing the vestry of St. 
James, Westminster. The electric light company succeeded in appessing its 
persecutors by entering into the following undertaking: It was agreed that if, 
in the opinion of an engineer to be appointed by the Board of Trade, or by 
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agreement between the parties, the electric light works now caused, or should 
hereafter cause any nuisance by any vibration or noise, or by permitting to 
escape from the chimney shaft of the works black smoke, soot, ashes or dust 
or effluvia offensive and injurious to health, or by discharging into the sewers 
of the vestry hot water or steam, the electric light company would forthwith 
and at their own expense erect and execute all such woiks necessary for 
remedying the nuisance as the engineer should’ direct. It is to be hoped that 
this voluntary surrender will allow this company to pursue its further opera- 
tions in peace. The high pressure companies, however, have not much to 
rejoice at, since they themse‘ves have been almost as much subject to actions 
for injunction as their low pressure rivals. 


— General Mews. 


NEW INCORPORATIONS. 


THE CHARLOTTE & MECKLENBURG RAILWAY COMPANY, Charlotte, 
N. C., has been incorporated to build an electric line. 


THE UNION TELEPHONE COMPANY, Easton, Md., capital stock $5,000, 
has been incorporated. M. M. Higgins, A. G. Pascault and others are interested. 


THE HAMBURGH RAILWAY COMPANY, Hamburgh, N. Y., has been 
incorporated by James E. Curtis, John O'Brien, William E. Hllwcod and others, 
to build, operate and maintain a street surface railway; capital stock $10,000. 


THE ELECTRIC CONSTRUCTION & SUPPLY COMPANY, of New York, 
has been incorporated with a capital stock of $12,000. Arthur A. Lawrence, of 
New York, and Frank R. Kinsman, of Plainfield. N. J., are among the incor- 
porators. 

THE MIDDLEBURGH & OAK HILL TELEPHONE COMPANY, Middle- 
burgh, N. Y., capital stock $50,000, has been incorporated by Elias W. Dutton, 
Azano B. Brayman, W. J. Chase, Wm, Earle. Geo, Graham, Abalom Graham 
and others. 

THE CAPITOL ELECTRIC ENGINEERING COMPANY, Lansing, Mich., 
capital stock $5.C00, has been formed to manufacture and sell electrical supplies, 
etc. A. A. Robinson, Geo. L. Robinson, and E. P. Kinuey, all of Detroit, 
Mich., are interested. 


THE JEFFERSON PARK COMPANY, Charlottesville, Va., capital stock 
$50,000, hag been incorporated with T. O. Troy, president; V. B. Peyton, secre- 
tary; Geo. Perkins, M. O Troy, and others for the purpose of erecting an elec- 
tric light or gas plant. 

THE WELLSVILLE ELECTRIC LIGHT COMPANY, Wellsville, 0., capital 
stock $30,000, has been formed to generate and deal in electricity for heat, power 
and light. The promotersare Homer Laughlin, W. E. Wells, R. L. Andrews, 
Julius Coetz and H, C, Wells. 


THE MARION LIGHT, HEAT & POWER COMPANY, Marion, Ia., capi- 
tal stock $50 000, bas been formed to manufacture, buy and sell electric light 
and power machinery, fixtures, appliances, etc. J. KE. Bowker, C. C. Hodges 
and W. M. Hodges are the promoters. 

‘MISSISSIPPI VALLEY HARRISON TELEPHONE COMPANY, Grand Rapids, 
Mich., capital stock $100,000, has been formed to doa general electric telephone 
business and sell patent rights The organizers are J. M. Beakesly, T. Stewart 
White and Wm. T. Hess, of Grand Rapids. 

THE HOME TELEPHONE COMPANY, Baltimore, Md., capital stock $500,000, 
has been organized by Franklin Noble, of New York, president; W. S. Risley. 
Camden, N. J., aud C. H. Ware. of Baltimore, as vice-presidents, and W. J, 
Atkinson, of New York, as general manager. 


ROCHESTER CHARLOTTE & MANITOU ELECTRIC RAILWAY COM- 
PANY. Albany, N. Y., has been incorporated by Michael Doyle, Chas. W. 
Briggs, Louis Warfield and others, to take over and possess the propeity and 
franchise of the Grandview Beach Railway Company. 


THE TOPEKA (KAN.) WATER & ELECTRIC POWER COMPANY has been 
incorporated with a capital stock of $1,000,000, for the purpose of erecting an 
electric plant, etc. F. A. Sessions, of lonia, Mich.. and J. D. McAfee. of 
Topeka, are among the incorporators and can be addressed. 


THE ELECTRIC CONSTRUCTION & SUPPLY COMPANY, New York, 
capital stock $12,000, has been incorporated to deal in all kinds of electrical and 
mechanical apparatus and specialties. A. A. Lawrence, New York; C. E. 
Rocap and F, KH. Kinsman, Plainfield, N. J., are the promoters. 


THE PETER BALLINGALL COMPANY, Atlantic City, N. J., capital stock 
$60,000, has been formed to construct, enlarge, complete or cause to be built rail- 
wavs, gas works for ligbt and heat, and electric light works for light. heat and 
power, The promoters ate Peter Ballingall, Wm. Martin and James Brown, of 
Philadelphia. Pa. 

THE AYER ELECTRIC TYPEWRITER COMPANY, Concord, N. H., capital 
stock $200,000, bas been formed to manufacture electric and other typewriters, 
and to buy and sell machinery patents, etc. Chester M Sprague, Claremont, 
N. H.; Chas. A Herbert Concord, N. H., and Henry E. Adams, Boston, Mass., 
are the promoters. t 

THE BRANDENBURG UNDER CAR ELECTRIC RAILWAY COMPANY. 
Chicago, I1]., capital stock $5,000. 000, has been formed to manufacture, acquire 
and own inventions and patents in railway appliances and devices, and operate 
and own street railways. Geo, Brandenburg, Geo, W. Van Zandt and Wm, M. 
Youmans are interested. 

THE CONSOLIDATED TELEGRAPH & NEWS COMPANY. Boston,’ Mass., 
has been incorporated by Wm. H. T. Hughes, Jas A. Davis, Geo W. Cummings, 
Joseph Thorn, Frank M. Clute, Richard H. Jaeger and Henry Herrold, for the 
purpose of manufacturing, purchasing. leasing. supplying and selling telegraph 
instruments and appliances. Capital stock $600,000. 

THE PACIFIC POWER COMPANY, San Francisco, Cal., capital stock $£00,000, 
has been formed to purchase, seli and lease property. steam power and 
machinery for same, and to generate and supply electricity for lighting and 


THE ELECTRICAL WORLD. 


Vor. XXV. No. 13. 


other purposes. The promoters are W. A. Aldrich, San Francisco;3G.4W. 
Howard, San Mateo, and A. W. Bowman, Oakland, Cal. ‘ 

THE BALTIMORE, SEVERN PARK & ANNAPOLIS RAILWAY COM- 
PANY, Baltimore, Md , bas been incorporated by G. Howard White, Benjamin 
F, Simons, David S. Collett, Dr. Robert B. Johnstone, Robert I. Dungan and 
Artbur M. Haster, to construct a railway from Westport, Baltimore county, to 
Sev etn Park, Aune Arundel county. Capital stock $100,000. 

THE FAULTLESS GAS SAVER COMPANY, San Francisco, Cal,, capital 
stock $100,000, has heen formed to purchase patent rights for gas, water, and 
electrical machines, appliances, regulators. etc.. and to manufacture appliances 
for measuring water, gas andelectricitv. The promoters are E. J. Norris. A. K. 
Stevens, J. Kroaker, M TD ¥ernbure. and C W Nevine, San Francisco. Cal. 


TELEGRAPH AND TELEPHONE. 


MONROE, LA.—W. B. Reily is forming a telephone company. 
CHESTERTOWN, MD.-—Steps are being taken to establish a telephone 
exchange. 


MILLEDGEVILLE, GA.—W. E. West is in the market for equipment for tele- 
phone lines. . 





LANCASTER, PA —Address T. FE. Fraim concerning new telephone equip- 
ment to be purchased for the Citizens’ Telephone Company. 

SHREVEPORT, LA.—Address Jno. W. Taber concerning complete equipment 
for a telephone system for the Citizens’ Co-operative Telephone Association. 

CHATTANOOGA, TENN.—The People's Telephone & Telegraph Company. 
of Knoxville, J. C. Duncan, general manager, is contemplating the establish- 
ing of a new telephoue system here. 

WOONSOCKET, R. I.—The New England Printing Telegraph Company's 
property has been putchased bythe Baldwin Brothers’ Company. The proverty 
includes two telegraph lines from this city to Boston and Providence. 

MONROE, LA.—A company has been orgazized by W. B. Reily, W. L. Morris 
and J. H. McCormick, to construct a telephone system. The capital stock is 
$7,500, * 

MOBILE, ALA.—D. R. Burgess, E. O. Zadek and S. L. Hahn are interested in 
the organization of a company to establish a telephone system of 400 instru- 
ments. About 200 subscribers have been secured. 

LAPORTE, IND.—The Elkhart Telephone Company, which will be a competi- 
tor of the Bell corporation, has been organized under the laws of Indiana. The 
board of directors includes R. B. Campbell, general manager Baltimore & 
Obio Railway Company, Baltimore, Md.; H: E. Bucklen, president Elkhart 
& Western Railway Company, Chicago, Ill.; Charles Selden, superintendent 
of telegraph, Baltimore & Ohio Railway, Baltimore; O. N. Lumert, Elkhart, 
Ind.; Jospeh Claybaugh, Indianapolis, Ind.; W. F. Ranfiel, Frankfort, Ind. 
The company claims to have unlimited capital at its command. 


ELEcTrRic -LIGHT AND POWER. 


GRFEN ISLAND, N. Y.—A $20,000 electric light plant is to be established. 


PORT EWEN, N. Y.—Steps are being taken to establish an electric light 
plant. 


TAMPA, FLA.—E. W. Henck, of Longwood. has obtained an electric light 
franchise. 

MORRISVILLE, N. Y.—A stock company is forming to operate an electric 
light plant. . 

LOVELAND, COL.—J. S. Alexander has been granted a franchise to build 
an electric lighting plant. 

ORLANDO, FL4’.—E. W. Henck, of Longwood, has been granted a franchise 
for an electric light plant at this place. 

BRIDGEWATER, MASS.—A $10,000 municipal electric lighting plant will Le 
built. Address the clerk of the council. 

ARLINGTON, MASS.—The erection ot a municipal electric lighting plant is 
contemplated. E. Delmont Locke is interested. 

SANDY HILL, N. Y.—The authorities have decided to 
with electricity. The village clerk can be addressed. 

KINGSTON, N. C.—Addressthe mavor concerning $40,000 worth of bonds to be 
issued for the establishment of an electric light plant. 

ROCHESTER, N. Y.—An isolated electric plant is to be installed in the new 
court house. The Board of Aldermen can be addressed. 


light the streets 


GOSHEN, N. Y.—$3,000 is to be appropriated for the purpose of lighting the 
village streets for the ensuing year. Address the village clerk. 

ROXBURY. MASS.—The Globe Electric Light Company bas purchased a site 
on which it contemplates building a plant. Address the secretary, 

ELBERTON, GA.—Ata recent eJection it was decided to build an electric 
lighting plant. The mayor can be addressed for detailed information. 

ALTOONA, PA.—An appropriation of $70.000 is projected for building an 
electric lighting plant. The clerk of the council cen give detailed information. 

ELM GROVE, W. VA.—Address Paul Reyman, at Wheeling, regarding the 
erection and equipment of an electric light plant to be established at Elm Grove. 

ONTARIO, CAN.—At a meeting of the Ontario Electric Company it was 
decided to proceed at once with the putting in of an electric light and power 
plant. 

LINCOLN PARK, PA.—We are informed that a new dynamo is to be installed 
in the electric lighting plant at this place. The board of town trustees can 
furnish further details. 

ATLANTA, GA.—Sealed proposals will be received by C. KE. Harman until 
March 30 for the lighting of the streets of this place with electricity for terms 
of one, five and ten years. 

LAUREL, MD.—The Laurel Electric Light, Power and Heat Company's plant 
has been purchased for $7,009) by Jos. Friedendwald and qa Mr Miller, of Balti- 
more, aud will be put in operation, 











Marca 30, 1895. 


ST. LOUIS, MO.—The County Electric Light & Power Company hasa 20-year 
franchise from the St. Louis County Court to establish a plant to erect poles, 
etc., and the right to use the poles of the St. Louis County Telephone Company. 


PHILADELPHIA, PA.—The Cheltenham Electric Light, Heat & Power 
Company, Osx Lane, Station A, this city, is in the market for a 150-kw, 1,000- 
volt generator, a 200-hp compound high-speed engine and a suitable condenser 

BLOOMINGTON, ILL.—The electric light plant owned by the Bloomington 
Electric Light & Power Company. which was destroyed by fire secently, is to 
be rebuilt in the near future. The secretary of the company can be addressed 
for details. 


SPRINGFIELD, MASS.-—It is reported that the United Electric Light Com- 
fany will put in a 500-hp motor to displace the engines now driving its power 
generators. This motor will be supplied with current from a generator to be 
driven by water power at Indian Orchard. 


. PHILADELPHIA, PA.—Sealed proposals will be received at the county 
prison, Tenth and Reed streets, until 12 m., March 29, for the following work 
on the new county prison at Holmesburg Junction: Incandescent electric light 
plant, boilers, telephones, electric bells, burglar alarms, elevators, etc., etc. 
Plans and specifications can be seen and all information, together with requisite 
blank forms. can be obtained at the office of the engineers and architects, 
Messrs. Wilson Bros. & Co.@Drexel Building, Philadelphia, Pa. 





THE ELEcTRIC RAILWAY. 


PARKERSBURG, W. VA.—The Parkersburg Traction Company has been 
chartered to build an electric line. 

SOUTH ORANGE, N. J.—The New York & Philadelphia Traction Company 
has secured a franchise for a trolley road on Springfield avenue. 

BALTIMORE, MD.—Mr. Geo. R. Webb and Mr..Simon J. Martenet are inter- 
ested in the construction of an electric railway on the Belair road. 

STOWE. VT.—At an adjourned town meeting, March 10, it was voted to issue 
$40,000 in 4 per cent. bonds to build an electric road to Waterbury. 

ALLENTOWN, PA.—An electric railway is projected from this place to Réad- 
ing. Victor D. Barner and W. A. Heller are among those interested. 

COLUMBIA, PA.—The Columbia, IronviJle & Mt. Joy electric railway is to be 
built as soon as possible. Messrs. H. H. & B. D. Heise are interested. 

DIGHTON, MASS.—The Selectmen have given the franchise for the electric 
rcad tothe Taunton Company. The road must be in operation by Oct. 1. 

EDGEWATER, S I., N. Y.—The Town Trustees have granted the Staten 
Island Electric Company right of way on the turnpike road to South Beach. 

COLUMBIA, S. C.—The Columbia Street Railway Company has decided to 
make several] extensions in the suburbs. President Marshall may be addressed. 

FAIR VIEW, PA.—The Cumberland ‘alley Traction Company will extend the 
road up the river to Marysville. The secretary of the company can furnish 
details. 

PITTSBURGH, PA.—The Second Avenue Traction Company has secured right 
of way and will extend its lines from McKeesport to Elizabeth, a distance of 
four miles. 

SOMERSET. MASS —The Taunton & Fall River Street Railway Company has 
been granted a franchise for a line to be built at this place. The secretary can 
furnish details. 

PARKERSBURG, W, VA.—The Parkersburg Traction 
granted a charter to build an electric railway in this city. 
tary for details. 

KINGSTON, N. Y.—An electric railway is to be built from Kingston to 


Lake Katrine, New York parties having subscribed a sufficient amount to make 
this project @ success. 


Company has been 
Address the secre- 


ORANGE, N. J.—The Suburban Traction Company will equip their lines at 
East Orange, Bloomfield and this place with electricity at once. Watson Wit- 
tlesee, receive: of the road. can be addressed. 


DENTON, MD.—The Delaware legislature has granted the Queen Anne's Rail- 
road Company a charter: to build to Rehoboth Beach from Queenstown, Queen 
Anne County. W. H. Bosley. of Baltimore. is interested. 


NEW ORLEANS, LA.—Three hundred thousand dollars’ worth of bonds are 
to be issued for the purpose of converting the Orleans Railway into an electric 
system. Peter Cougot, La Harpe and White streets, is president of the com- 
pany. : 

NIAGARA FALLS, N.Y.—The construction of an aerial tramway along the 
edge of Niagara Falls is contemplated. A company has been incorporated co be 
known as the Niagara River Tramway Company, with a capital stock of $90,000. 
Robert N. Campbell, of this city, and A. M. Cutler, of New York, are among 
the incorporators, and can be addressed. 


Trade and Sndustrial Uotes. 








CLUTE BROTHERS, Cohoes, N. Y.. dealersin electrical supplies, etc, have 
removed to larger quarters at 72 Remsen street. 

ELECTRICAL INSTALLATION COMPANY, Chicago, bas removed its offices 
to Suite A, 1,116 Monadnock Building, where it will have largely increased 
Te cilities. 

THE GENERAL ELECTRIC COMPANY has closed a contract with the Troy 
City Railway, Troy, N. Y., for thirty-two General Electric 800 car equipments 
to be delivered early in April. 

THE TRIUMPH ELECTRIC COMPANY, of Cincinnati O., reports business 
so flourishing as to cause serious contemplation of an extensive addition to its 
facilities, so as to enable it to fill orders promptly. 

THE AMERICAN ELECTRIC COMPANY, 102 Pearl stieet, Boston, bas sold 
its business, machinery, stock, etc., to Mr. H. A. Williams, its ormer manager. 
Mr, Williams will continue the business under the old name. 
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THE DEANE STEAM PUMP COMPANY, of Holyoke, Mass., is distributing 
pamphlets descriptive of its triplex power pumps, pumping apparatus for arte- 
sian wells. boiler feeding pumps, and other interesting specialties. 


STABLER & McREYNOLDS, real estate and insurance agents, have estab- 
lished an office at 1,410 G street, N. W., Washington, D.C. Mr. Jas. P. Stabler, 
the senior partner, is weil known in electrical circles as an engineer and 
inventor. r 


GODFREY G. LUTHY, representing the Royal Hlectric Company of Peoria, 
Tll., is Hast establishing agencies for the well-known Royal transformers, etc. 
The company has a five Western trade and is now reaching out for Eastern 
business. 


THE CUMMINGS & ENGLEMAN CONDUIT COMPANY, of Detroit, has 
closed a contract with the Niagara Falls Hydraulic Power Company for all the 
conduit necessary for the local power transmission mains to be supplied from 
the new station. 


A. 0. SCHOONMAKER, 158 William street, New York, is making a specialty 
ot mica insulation for commutator segments, stamped from the solid sheet, and 
reports an increasing demand for these goods, to meet which he has put in an 
additional press which will enable him to fill all orders promptly. 


THE ELECTRIC APPLIANCE COMPANY is doing a splendid business on 
‘‘O, K." weatherproof wire and is laying in an exceptionally large stock for 
the coming spring business. The company claims to be in a position to ship a 
weatherproof wire order of any size from Chicago stock immediately on receipt. 


THE NATIONAL TELEPHONE MANUFACTURING COMPANY, of Boston, 
has received a large order from the city of Cambridge, Mass., for specially 
wound receivers and granular carbon transmitters to equip the police signal 
boxes of thatcity. The National Company is also preparing special instruments 
for the West End Street Railway Company. 


THE METROPOLITAN ELECTRIC COMPANY, 186-188 Fifth avenue, Chi- 
cago, has been appointed agent for the Solar arc lamp for incandescent 
circuits. The lamp has neither springs nor dashpots, is simple in mechanical 
construction, and is claimed to be remarkably efficient and reliable in opera- 
tion. It is manufactured in various styles, plain and ornamental, to meet the 
requirements of purchasers. 


ELMER G. WILLYOUNG & CO., Philadelphia, bave just_issued the first 
edition of their Catalogue N, embracing electrical and scientific instruments 
and apparatus manufactured and imported by this firm. The catalogue is very 
nicely gotten up, both as to print and binding. Messrs. Willyoung & Co. are 
American representatives for Nalder Bros. & Co., and L. Oertling, of London, 
and also handle the celebrated instruments ot Lord Kelvin. 


THE MATHER ELECTRIC COMPANY, of Manchester, Conn., has secured 
through its Western contractor, Mr. J. Holt Gates, of Chicago, the order for 
five 100-kw multipolar generators, with station equipment, for the new station 
of the Indiana Electric Railway Company, at Goshen, Ind. This contract was 
secured against the strongest competition, and reflects great credit on Mr. 
Gates as a salesman as well as being a tribute to the merits of the new Mather 
multipolar apparatus. 


THE GENERAL ELECTRIC COMPANY has the contract for equipping the 
new water works at Canandaigua with apparatus for driving the pumps electri- 
cally. The power house will be located at Canandaigua Lake, and contain one 
100-kw three-phase generator driven by a steam engine. The current will be 
transmitted 18,000 feet to the pumping station on the lake shore, where two 
pumps of a million gallons capacity each will be located. Each pump will be 
direct geared to a 100-hp induction motor, thus giving a duplicate plant at this 
point. The proposed pressure on the line is 2,030 volts. 

THE SESSIONS FOUNDRY COMPANY, of Bristol, Conn., has found it nec- 
essary, owing to largely increasing business, to make plans for more extensive 
quarters and has accordingly purchased a 26-acre tract of land at the north end 
of the town, having a railroad frontage of 900 feet. The main foundry building 
will be 110x500 ft.; shipping building, 70x300 ft.; pattern shop, 60x80 ft. (two 
stories); and pattern storage building, 50x100 ft. (two stories). There will also be 
a large power house and commodious office building. The work will be lighted 
by an isolated electric plant. 


M. T. DAVIDSON, builder of the *‘Davidson"’ steam pump, will, after April 15, 
remove his New York office and salesroom from the quarters so long occupied 
at No. 77 Liberty street, to No. 133 same street, where the entire first floor will 
be occupied. This will provide for an extensive showroom where a large and 
interesting exhibit of Davidson pumps in various styles and sizes will be made, 
aud will afford every facility for the convenient and expeditious handling of 
the yearly growing business. Parties interested in high class pumping 
machinery for all purposes are cordially invited to look in at the new quarters 
and examine the line of pumps which will be shown. 


THE GOULDS MANUFACTURING COMPANY has just begun the erection 
of a new addition to its extensive works at Seneca Falls, N. Y., necéssitated by 
its steadily increasing business in triplex power pumps. The building will be 
a modern structure of the slow burning type. Its length is 86 ft. and width 35 
ft. The framework, beams, columns an4 roof truss will be of steel The 
building will be two stories in height, with basement for storage of castings. 
‘The main room for heavy machines and erecting purposes will be 22 ft. high. 
and served by an electric bridge crane of 10 tons capacity. The gallery will 
divide one side into two stories for lighter machine tools. The walls will be of 
brick, while the skylight and upper windows will be glazed with ribbed glass, 
The entire main floor is designed to stand a uniform strain of 400 pounds to the 
square foot, although a limited area is capable of beatiog 600 pounds to the 
square foot. It is expected that the building will be completed about June 1, 


, ‘ 
Business Motice. 
BATTERY CUT-OUT, CHEAP.—Bensitive, reliable, never somnteeniitadiiiem. 


Gas lighting much improved by its use. Electric Supply Company, of 105 South 
Warren street, Syracuse, N. Y. 
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Mhistrated Record of Electrical Patents. 


UNITED STATES PATENTS ISSUED MARCH 19, 1895, 
[In charge of Wm, A. Rosenbaym, 177 Times Building, New York.] 


535,810, SPRING-WINDING MEANS FOR PRINTING-TELEGRAPH INSTRU- 
MENTS; J. Burry, Long Island City, N. Y. App. filed May 12, 1894. The 
combination with the escapement of a main spring, means for automatically 
winding it at intervals, a main gear connected to said spring, a second 
gear driven by said main gear and loose on its shaft, a spring connecting it 
with its shaft, and a momentum device for continuing the spring-winding. 


535,838. INCANDESCENT ELECTRIC LAMP; W. 8S. Lowe, Lima,Ohio. App. filed 
Oct. 15, 1892. The combination of anincandescent electric lamp, and a coni- 
cal shaped reflector in the upper portion. the base of the reflector begin- 
ning near where the outside cap ends and extending downward toa point 
at the stub end through which the filament enters the bulb. 





No. 535,936.—CONDUIT ELECTRIC RAILWAY. 


535,840. KLECTRIC ARC LAMP; G. R. MacIntire, New York, N.Y. App. filed 
July 5, 1894. The combination of a supporting plate, a shaft having a 
spiral gioove supported by said plate, a traveling nut mounted on said shaft, 
a carbon holder connected to said nut, a ratchet wheel fixed to said shaft, a 
pawl and means to actuate the same, a short shaft supported by said plate 
and having an arm with a tooth to engage said ratchet wheel as a hold 
pawl, and also to disengage the actuating pawl from said wheel. 


535,841. ELECTRIC ARC LAMP; G. R. MacIntire, New York, N. Y. App. filed 
July 5, 1894. The combination of a supporting base, a sleeve mounted on 
said base and composed of insulated longitudinal sections. a carriage 
mounted to slide on said sleeve and composed of insulated sections in contact 
respectively with the sections of said sleeve, carbon holders carried by the 
sections of the carriage, other corresponding carbon holders, and a single 
feeding mechanism for actuating said carriage. 


535,842. ELECTRIC ARC LAMP; G. R. MacIntire, New York, N. ¥. App. filed 
July 10, 1894, The combination of arms mounted to swing toward each 
other, carbon holders supported by said arms, a screw threaded shaft, 
a traveling nut mounted on said shaft, and intermediate means between 
said nut and arms to swing the latter. 


535,885. ACCUMULATOR PLATE; G. R. Blot,Paris, France. App. filed May 22, 
1894. The combination of a frame, bands in the form of coils and the sup- 
porting means for said coils,comprising bars with bifurcated ends, said ends 
embracing the coiled bands and bearing against the sides of the frame, said 
coils being transformed into active matter up to the greatest expansion, and 
connected through solder to the frame. ¢ 


535,905. METHOD OF AWN APPARATUS FOR OBTUNDING NERVES: 
W. P. Horton, Jr., & A. B. Jones, Cleveland, O. The combination 
for excavating dental cavities and simultaneously obtunding the sen- 
sory nerves which are being affected by the operation,the use of a generator, 
an electrode connected with one pole of said generator, and means for secur 
ing the same against the patient's face, with the revolving burrof a denfal 
engine having an insulating hand piece, suitable electrical connections 
between said burr and the other pole of the battery, and means for varying 
the resistance in the circuit by small increments. 


535,917. INDUCTION COIL; A. F. Ws Meyer, Blue Island.Ill. App. filed Nov. 27, 
1894. An induction coil baving a spcol, a primary wire and a secondary 
wire coiled about the spool and separated by interposed insulation and each 
having its outer end extending from the periphery of the coil and its inner 
end extending out adjacent tothe spool,and soft iron expanded heads in the 
opposite ends of the spool affording confining shields for the coils. 


535,936. CONDUIT ELECTRIC RAILWAY; F. P. Bergh andC W. Tarbox, New 
York, N. Y. App. filed May 25, 1894. In an electric railway, a slotted conduit, 
a moving car, a contact shoe carried by said. car and running entirely within 
the conduit, said shoe being constructed in sections hinged together and 
adapted to swing laterally and a roller mounted in a pivoted frame at each 
end of the shoe, arranged to project into the slot of the conduit to guide the 
shoe around curves, 


535,971. INSULATED TROLLEY SECTION AND CROSSOVER; M. M. Wood, 
Chicago, Ill.; C K. King, Mansfield, O. App. filed July 13, 1894. A 
trolley insulator comprising a piece of insulating material provided at each 

end with a cap having an opening or recess that increases in size as it 


increases in depth, a wedge within said recess adapted to enter the ends of 
the insulating material and expand them so as to prevent their removal, 
and a tongue fastened to each of said caps and adapted to be connected to 
the trolley wire. 


535,993. CLOSED CONDUIT ELECTRIC RAILWAY; J. F. McLaughlin, Phila- 


delphia, Pa. App. filed Oct. 23, 1894. In an electric railway the combina- 
tion with a closed conduit provided with main and supply conductors, of 
switch boxes srranged alternately on opposite sides of the conduit and 
provided with switching mechanism for coupling the main conductor with 
sections of the working conductor, and two series of electromagnets, on 
opposite sides of a motor car, in line with the switch boxes for operating 
the switches therein by magnetic attraction. 


535.998. PIPE AND MODE OF LINING SAME; W. T. Ruete, New York, N.Y. 


App. filed Dec. 18, 1894. The improvement in the manufacture of lined 
pipes, which consists in coating with paste or cement ove or more lining 
strips, introducing such strip orstrips into the pipe, expanding them against 
the inner walls of the pipe, and then dipping the lined pipe in asphaltum 
paint or other equivalent material for improving the insulating quality of 
the lining or increasing its durability. 


536,032. ALTERNATING CURRENT MOTOR; M. Hutin & M. Leblanc, Paris, 


536, 


France. App. filed Nov. 17, 1892. A rotary field alternating current motor 
with two sets of field magnet coils supplied from a source of simple alter- 
nating currents, and a condense: or condensers connected up with the said 
field magnet circuits, whereby the currents in the same are displaced in 
phase. 


055. APPARATUS FOR AUTOMATICALLY LIMITING SPEED OF ELKC- 
TRIC CARS; L. S. Wright, Philadelphia, Pa. App. filed Dec. 8, 1894. In an 
electiic car, comprising a motor, a controller system and a brake system, 
the combination of a governor, means for driving the same in conformity 
with the speed of the car, actuating mechanism, a primary source of power 
for driving said actuating mechanism, and an engaging device operated by 
the governor and commanding the connection between the primary source 
of power for said actuating mechanism and the controller and brake 
systems. 


536.076. COLLAPSIBLE CONDUIT FOR ELECTRIC RAILWAY CONDUCTORS 


536 


H. C. Grant, New York, N. Y. App. filed Sept. 17 1894. An electric rail- 
way system having a main conductor and an inclosing casing therefor, 
composed of pairs of elastic metal plates secured together at their edges and 
of semi-elliptic cross section insulating supports for the main conductor 
within said casing and insulated ccntacts also carried by the casing, to be 
brought into electrical connéction with the inclosed main conductor by a 
passing car. 


.095. PROTECTIVE DEVICE FOR ELECTRICAL APPLIANCES; Jos. J. 


O'Connell, Chicago, Tl. App. filed Nov. 23, 1894. A potential discharging 
protector comprising two conducting plates placed with parallel surfaces 
closely adjacent and adapted to be connected respectively with an electric 
circuit and with the earth, an intermediate dielectric strip such as mica, 
having a portion cut away so as to present a thin air space between the two 
plates, and an auxiliary interposed strip of sieve-like material, such as 
silk. 


.104. ELECTROMAGNETIC SIGNAL; T. Spencer, Cambridge, Mass. 


App. filed Sept. 10, 1894. The combination in a visible signal indicator, of 
a vertically mounted electromagnet, an armature therefor pivoted io the 
lower end thereof, a signal chamber with a horizontal window or aperture 
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mounted on the upper end thereof, a disc or plate signal mounted on pivcts 
therein and provided with an actuating arm projecting beyond the pivots, 
the said plate being adapted to remain by its own weight in a position 
retracted from the said window, but to assume a horizontal position, 
at the said window by pressure exercised on the said actuating arm: 
and aw armature lever or rod attached to the said armature extending into 
the said signal chamber, and engaging the signal plate actuating arm 
lightly, while the said armature remains retracted, but adapted to exert 
thereon the force required for the elevation of the signal plate into its said 
position of display, on the attraction of said armature. 


§36,153. TIP FOR FLEXIBLE ELECTRIC CONDUCTORS: C. H. McEvoy, 


Lowell, Mass. App. filed Feb. 4, 1895. A flexible conductor comprising 
a conducting core, a non-conducting covering and a conducting needle 
connected to said core and having a hook which passes through said cover- 
ing, to retain said covering on said core, 


